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Environment Agency (Warrington) Mersey Estuary Baseline Biological Survey
1. INTRODUCTION
1.1 Project background
1.1.1 This report presents an ecological review of the Mersey estuary along with an extensive 
bibliography of the available environmental literature for this system. The bibliography has 
been compiled both to facilitate the ecological review process and to underpin the 
Environment Agency's ongoing management of the Mersey estuary. With the latter objective 
in mind, the bibliography is also available as an interrogatable Microsoft Access 97 database 
that is designed to be used, and developed, by the Environment Agency and all other parties 
involved in the conservation and management of this system.
1.1.2 This ecological review and database production work has been undertaken on behalf of the 
Environment Agency (Warrington) as part of their 'Mersey Estuary Baseline Biological 
Survey' programme. The central objective of this programme has been to provide the 
information necessary to support the Environment Agency's review of existing and future 
consents (for discharges, abstractions etc) in the Mersey estuary. This review of consents is 
required because the Mersey has been designated as a Special Protection Area (SPA) under 
the EC Birds Directive. Therefore, under Regulation 50 of the Conservation (Natural 
Habitats, &c.) Regulations 1994, the Environment Agency (as the competent authority in this 
case) is responsible for reviewing any extant consents, or future applications, that may 
directly or indirectly affect this SPA.
1.1.3 For the consents review process, an Appropriate Assessment (AA) will need to be undertaken 
to determine whether each consented activity (either alone or in combination with other 
activities) has a significant effect upon the SPA interest features for the Mersey' This 
assessment must be taken in view of the site's 'conservation objectives' and, where a 
significant effect is identified, it must in turn consider whether the integrity of the SPA would 
be affected. To facilitate the decision making process for these Appropriate Assessments the 
Environment Agency require a comprehensive description of the Mersey estuary environment 
and an indication about where gaps exist in our current understanding of this system.
1.1.4 To support this baseline description of the Mersey environment the Environment Agency 
carried out a benthic invertebrate survey which covered all areas of the inner estuary and the 
'Narrows' region of the outer estuary. This survey was carried out during August and 
September 2001 and, as part of the present review, the samples collected during this survey 
were analysed to produce a description of the diversity and structure of the invertebrate 
communities and their spatial variability across the estuary.
1.1.5 In summary therefore, the 'Mersey Estuary Baseline Biological Survey' programme has 
involved the Environment Agency benthic invertebrate survey and the following elements 
which are reviewed in this report: -
• Laboratory sample processing and identification of macroinfauna for 53 intertidal and 
subtidal benthic samples that were collected by the Environment Agency during the 2001 
benthic survey.
• Statistical analysis and review of the results from the Environment Agency benthic 
survey.
• Extensive consultation and data sourcing exercise to identify available sources of 
information on the environmental characteristics of the Mersey estuary.
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• A desk based review of the Mersey estuary's ecology based on key information sources 
obtained during the consultation process.
• The production of a bibliography an interrogatable metadatabase of environmental 
information for the Mersey estuary.
1.1.6 The majority of this , work has been undertaken by Young Associates (Environmental 
Consultants) Ltd with key inputs from the following two consultancies: -
• Marine Biological and Chemical Consultants (MBCC) who carried out the laboratory 
analysis (sorting, identification and enumeration) of the Environment Agency's benthic 
macroinvertebrate samples.
• Compass Computer Consultants (CCC) who provided technical input and advice for the 
production of the metadatabase.
1.1.7 Details of the approach that was taken for this commission are presented below and the results 
and recommendations of the review process are detailed in Sections 2 and 3 respectively. 
Section 4 of this document then presents a guide for those utilising the database, which is 
contained on an accompanying CD-ROM.
1.2 Approach
1.2.1 This section reviews the methods employed for the analysis of samples collected during the 
Environment Agency's benthic survey as well as those pursued for the data collation, data 
review and database production elements of this commission.
Macroinfaunal Analysis
1.2.2 The Environment Agency 2001 survey involved the collection of 53 benthic samples (17 
subtidal and 36 intertidal) across the Mersey estuary. The location of the Mersey estuary and 
the position of the Environment Agency's benthic survey site locations are shown in Figures 1 
and 2 respectively.
1.2.3 For this benthic survey the intertidal samples were collected using a O.Olnr core sampler and 
the subtidal samples were collected with a 0.1m2 Day Grab. Only a single 'replicate' sample 
was taken at each site because it was the intention of this survey to provide an overview of the 
Mersey benthos that can be used to inform the ongoing monitoring and assessment work. 
Due to the inherent spatial variability of benthic communities it is standard Environment 
Agency practice is to take 5 replicate samples in muddy sediments and 10 replicates in sandy 
areas (where communities are more variable). For this baseline survey however, it was 
concluded that such detailed monitoring was not required given the remit of the project. 
However, standard EA practice will probably need to be adhered to for any future monitoring 
programmes that may be pursued following this baseline overview.
1.2.4 After collection, and a period of temporary storage in formosaline solution, the samples were 
forwarded to the MBCC laboratories for the; sample processing, invertebrate identification 
and enumeration stages of the sample analysis work. On receipt these samples were firstly 
washed thoroughly with freshwater to remove traces of preservative and the fauna were then 
sorted out from the sieve residue using a low power binocular microscope. All the 
macrofaunal specimens were then identified to species level (where practicable) and 
enumerated. Finally, measurements of the wet weight biomass (to an accuracy of 0.000lg) 
for the individual taxa within each sample was made using Environment Agency standard
ya
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methods. Wet Weight biomass was measured in accordance with the contract specification 
although it was recognised by the Environment Agency that ash free dry weight (AFDW) is a 
more accurate indicator of biomass. However in the interests of preserving the fauna for any 
future audits this approach was not carried out.
1.2.5 During all stages of the analysis relevant Analytical Quality Control (AQC) procedures were 
adhered to. These were based on those used by the Environment Agency (Environment 
Agency 1996) and involved the inspection of 10% of analysed samples. All samples, 
including AQC samples, are available to be audited by an external analyst on behalf of the 
client. In addition, during the identification process a voucher collection of all taxa 
encountered was compiled which is also available for review.
1.2.6 Analysis of the resulting species-abundance matrix was carried out using PRIMER (Plymouth 
Routines in Multivariate Ecological Research) software to describe the spatial patterns of the 
intertidal and subtidal communities. These results were compared against those obtained by 
other similar studies, of which possibly the most valuable is the detailed investigation of the 
invertebrate-waterfowl interactions in the Mersey estuary that was carried out by 
Environment Resources Ltd (ERL) on behalf of the BTO (Rehfisch et al., 1991; Holloway et 
al., 1992; McGill et al., 1992).
Consultation and Data Collation
1.2.7 In order to collate as much information as possible about the Mersey estuary, Young 
Associates carried out a detailed review of published literature and engaged in an extensive 
consultation exercise to source further published as well as unpublished materials (grey 
literature). For this consultation process a wide range of parties including statutory and non- 
statutory authorities, universities, consultancies and private individuals were invited to 
contribute data and reports and to identify their in-house data sources. In total there were 
over 50 consultees and a full list of these, along with their relevant contact details and a 
summary of the responses received, is presented as Appendix 1 of this document. Following 
this consultation process and the review of published literature a large bibliography of 
environmental information sources for the Mersey estuary was obtained (in total over 330 
references).
Database Production
1.2.8 The information sources collated during the consultation and literature search phases of the 
project were compiled into a metadatabase using Microsoft Access 97 software. This 
database was set up in a way that allows all users to view the bibliography and add further 
references as required. However, general users will not be able to edit previous entries which 
can only be done by Environment Agency staff (or parties with password access) who can 
view the underlying metadatabase table. All additions to the reference list will require a 
minimum set of information to be entered which will including details about the 
person/organisation entering the information so that all the additions can be traced.
1.2.9 The database can also be interrogated by all parties in order to select out references based on 
document titles (or selected words in the titles), author, year of publication or the document 
source. To facilitate this data searching procedure a series of around 60 subject headings 
were identified and one or more of these headings were linked to each of the references. 
Therefore, the bibliography can be searched on the basis of its subject matter and the issues it 
addresses rather than just the specific words within the title of the document. Further details 
about the database, and instructions for its operation are presented in Section 4 of this report.
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2. REVIEW OF MERSEY ESTUARY ECOLOGY
2.1 Physical Characteristics
2.1.1 The Mersey estuary is 50km long (from its tidal limit at Warrington) and drains a catchment 
of 4500km2. In geomorphological and environmental terms it is traditionally divided into the 
following four sections,
■ The upper tidal estuary. A narrow section extending downstream from Warrington to 
Runcorn (upstream of a sandstone ridge ‘Runcorn Gap’ which constricts the estuary).
* The inner estuary. A large open basin characterised by extensive intertidal flats and 
channels of variable morphology and an area of accretion for sediments imported from 
the coast (also primarily the region covered by the Mersey SPA).
* The Narrows. The narrow mouth of the estuary which reaches depths of 20m and has 
strong currents (spring tide currents exceed 2.5m/s or 5 knots) that prevent the 
accumulation of sediments (including the Mersey Narrows which is part of an SSSI and a 
proposed SPA).
■ The outer estuary. Extending from the estuary mouth out to Formby and Dove Points 
consisting of large area of intertidal sand banks.
These four regions of the estuary are illustrated in Figure 3 which reproduces a map from the 
Mersey Estuary Management Plan (ULST 1995). This map also describes the key socio­
economic and environmental features as well as sites of importance in these four areas (at the 
time of the Plan's production in 1995).
2.1.2 Along with the changes in estuary morphology across the four areas detailed above, clear 
spatial changes in the sedimentology of the estuary are observed in response to changes in the 
tidal/flow regime. Along the estuarine gradient the substratum is typically composed of: 
medium sand in the Narrows; fine sand in the inner estuary; very fine sand upstream of the 
Hale and, silt/clay deposited in slow flowing regions at the estuary margins especially at 
Frodsham Score, Ince and Stanlow Bank.
2.1.3 Another characteristic of the Mersey is that there is a limited exchange of water between the 
estuary and the coast (Cole and Whitelaw 2001; ULST 1993). ULST (1993) estimated the 
Mersey estuary flushing to be 30 days, for material discharged at Howley Weir due to the 
narrow width of the estuary mouth and the effects of residual flows. These residual flows are 
created from the vertical differentiation of freshwater run-off moving seawards at the surface 
and saline water moving land wards over the bed. Modelling and field work by Liverpool 
University have shown that it is these density currents that promote the movement of 
sediments from Liverpool Bay into the estuary. These effects coupled with the influences of 
longshore drift, and near bed flows in the Mersey approach channels, result in the net 
transference of sediments from the coast to the inner estuary.
2.1.4 As a result of the import and subsequent deposition of sediments in the inner estuary, there 
are large expanses of intertidal flats in this area. These intertidal sediments are typically 
dominated by Macoma balthica and smaller numbers of Hydrobia ulvae and variety of 
Polychaetes (e.g. Nereis diversicolor and Nephtys hombergii). Capitella spp. and the 
oligochaete Limnodrillus spp. are also characteristically recorded in organically enriched 
sediments in the north bank of the inner estuary.
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2.1.5 Following high levels of pollution since the 1930’s reduced invertebrate species diversity has 
historically been in evidence but in subsequent years an improvement in invertebrate diversity 
has been observed which is believed to have contributed to a dramatic increase in the numbers 
of birds during the 1970’s.
2.2 Conservation Importance of the Mersey Estuary
2.2.1 The area referred to as the Inner Mersey estuary has been classified as a Special Protection 
Area (SPA) under Article 4.2 of the EC Birds Directive. This SPA site essentially covers the 
intertidal habitats of this estuary (from mean high and mean low water marks) between 
Runcorn Bridge to the east and Bromborough to the west and also includes some land not 
covered by tidal waters (English Nature 2001). The boundaries of the site are indicated in 
Figure 4.
2.2.2 This area qualifies for SPA status because it supports internationally important populations of 
regularly occurring migratory (wintering) species. The qualifying species and their 
abundances in the Mersey (as quoted in the SPA citation and based on Syr peak means from 
the period 1987/88 to 1991/92) are as follows:-
« dunlin (Calidris alpina) - 32,528 birds (2.3% of E. Atlantic flyway)
• redshank (Tringa totanus) - 4,080 birds (2.7% of E. Atlantic flyway)
• pintail (Anas acuta) - 5,925 birds (8.5% of NW European population)
• shelduck (Tadoma tadoma) - 4,510 birds (1.8% of NW European population)
• teal (Anas crecca) - 11,705 birds (2.9% of NW European population)
Internationally important numbers of two wader species in (autumn passage)
• ringed plover (Charadrius hiaticula) - 1,453 birds (2.9% of E. Atlantic flyway)
• redshank (Tringa totanus) - 3,51.6 birds (2.3% of E. Atlantic fly way)
2.2.3 The Mersey estuary also qualifies for SPA status because it regularly supports over 20,000 
wintering waterfowl and the total number of individual birds within the SPA citation (again •
. based on 5yr peak mean from 1987/99 to 1991/92) is 78,015 (comprising 47,714 wader and 
30,301 wildfowl species).
2.2.4 Of additional, but non-qualifying, interest the Mersey estuary also holds nationally important 
numbers of the following overwintering species: -
• wigeon (Anas penelope) - 2.6% of the GB Population
• grey plover (Pluvialis squatarola) - 4.1% of the GB Population
• black-tailed godwit (Limosa limosa) - 2.2% of the GB Population
• curlew (Numenius arquaia) -1.6% of the GB Population
2.2.5 As well as the qualifying species, a number of sub-features (habitats) are also identified (EN 
2001) which are 'ecologically important components of the European marine site for each 
interest feature'. These important components are: intertidal sediments mudflats and sandflats 
(which provide extensive feeding areas, for waterfowl), rocky shore and saltmarsh (which 
provide both feeding and roosting areas'for waterfowl).
2.2.6 In addition to its SPA status the Inner Mersey area is also designated as an internationally 
important wetland site (Ramsar site) under the Ramsar Convention and is a SSSI under the
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Wildlife and Countryside Act 1981, as amended 1985. The outer estuary and the North 
Wirral foreshore is also currently an SSSI and has been proposed (but is not yet classified) as 
a SPA because it regularly supports at least 20,000 waterfowl including overwintering 
populations of the following two species: -
• redshank -1,981 birds (representing at least 1.3% of E. Atlantic wintering population)
• tumstone (Arenaria interpres) 1,138 birds (representing at least 1.6% of the wintering 
Paleartic population).
These abundances, and percentage abundances, are based on 5yr peak means from the period 
1991/92- 1995/96.
2.3 Consents Review and Conservation Objectives
2.3.1 As detailed in the previous section, the Mersey estuary has been classified as a SPA because it 
supports high numbers (>20,000) of overwintering waterfowl as well as internationally 
important numbers of the following species: dunlin, redshank, pintail, shelduck, teal and 
ringed plover. Therefore, the ultimate objective of the Environment Agency's consents 
review process will be to determine whether extant or proposed consents have a significant 
impact on these specific ornithological ‘Interest Features’.
2.3.2 To provide a context for these assessments, Section 3.2 reviews the current ornithological 
status of the estuary and compares the abundance of key qualifying species in recent years 
against the abundance quoted for the SPA citation and also reviews these changes in the 
context of national trends.
2.3.3 For the assessment work any judgements about the scale of the ornithological impacts should 
be made in relation to the specific abundance levels quoted within the SPA citation (as stated, 
under PPG9). The assessment process will also need to consider any changes to the SPA 
citations that may occur following the SPA review.
2.3.4  In addition to addressing the impacts to bird populations an assessment of impacts as part of 
the Environment Agency's Consent Review should be tested against the relevant conservation 
objectives for the site which are set out in the English Nature advice under Regulation 33 of 
the Habitats Regulations (English Nature 2001). These conservation documents recognise the 
spatial and temporal variability of bird populations, and their responses to impacts. 
Therefore, the advice emphasises a requirement for maintaining a ‘functional estuary, which 
is capable of supporting intertidal habitat for feeding and roosting’.
2.3.5 The important factors identified in the English Nature advice document for maintaining 
estuarine ecosystem function and ornithological value are as follows: -
• Extent and distribution of suitable feeding and roosting habitat (e.g.- intertidal sediments, 
saltmarsh and rocky shores);
• Sufficient food availability (e.g.- molluscs, crustaceans, worms and insects, soft-leafed 
and seed bearing plants);
• Levels of disturbance consistent with maintaining conditions for bird feeding and 
roosting;
• Water quality necessary to maintain intertidal plant and animal communities, and
• Water quantity and salinity gradients necessary to maintain saltmarsh conditions suitable 
for bird feeding and roosting.
m
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The Conservation objectives identified by English Nature are presented in Appendix 2.
2.3.6 English Nature’s Regulation 33 advice document also identifies potentially damaging 
operations in order to inform the Appropriate Assessment and Consents Review procedures 
required under Regulations 48 and 50 of the Habitat Regulations.
2.4 Waterfowl distributions
2,4.1 This section reviews the changes in waterfowl abundance since the SPA citation and the 
general contemporary ornithological characteristics of the Mersey estuary are reviewed in this 
section. This review draws upon the following reports:
• The most recently published WeBS counts for the Mersey estuary (Pollitt et al., 2000 and 
Musgrove et al., 2001).
• A review of low tide distributions of birds across the Mersey as presented in the 1998-99 
WeBS annual report (Pollitt et al., 2000).
• A review of the status of key waterfowl species in Mersey estuary compared against their 
SPA citation levels and national abundance trends (Young Associates and Andrews Ward 
Associates 2000).
• Two British Trust for Ornithology (BTO) studies carried for the Mersey Barrage 
Company which reviewed the relationship between waterfowl and invertebrate prey in the 
Mersey estuary (Rehfisch et al., 1991 and Holloway et al., 1992).
2.4.2 To summarise the changes in waterfowl abundance over the last five years the annual peak 
abundance for all overwintering waterfowl and for each SPA species (from published WeBS; 
counts) are shown in Table 1. This table illustrates the recent temporal trends in these 
abundance values, and also enables a direct comparison to be made between the current 
abundance levels in the estuary and the levels for which the SPA was originally qualified. 
Based on the results in this table and the findings in the above listed reports, the following 
section summarises the status of each key species in the context of national and regional 
trends. It also notes the key feeding areas for these species (as also described in Figure 5 and 
6).
General ornithological characteristics
2.4.3 It is evident from the WeBS results presented in Table 1 that, between 1994 and 1999, 
shelduck, teal, pintail, dunlin and redshank have consistently been present at internationally 
important levels within this estuary. However, the following non-SPA species have also 
exceeded their international abundance thresholds during recent years: black-tailed godwit, 
tumstone and wigeon. Of these wigeon and black-tailed godwit were cited as being present at 
nationally important abundance levels under the SPA citation. Since the citation, the 
following have been recorded at nationally important levels on one or more occasion: grey 
plover, curlew, great crested grebe and .golden plover, (the latter two species that were not 
recorded as being of even non-qualifying interest within the SPA designation).
2.4.4 In line with these favourable trends, it is also clear from the results presented in Table 1 that 
the peak abundance of overwintering waterfowl has increased and has remained at a relatively 
high level since the citation. It is also evident that most individual species, with the notable , 
exception of pintail, are present at abundances that are equivalent to, or much greater than, the 
levels identified within the citation. This overall increase is attributed by English Nature to
, the improvement in water quality in the estuary, although, it is possible that shelduck and to
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some extent dunlin, are benefiting from the fall in numbers of pintail (part of a wider west 
European decline) as all three species feed on large numbers of Hydrobia ulvae
2.4.5 At a national scale the majority of these species are at higher population levels than when 
indexing commenced although some have declined since the year of classification of the 
Mersey SPA (shelduck, pintail and dunlin). Shelduck and dunlin have increased on the 
Mersey while their British totals have been falling. As with the general increase in waterfowl 
species the increase in abundance of these two species may be due to water quality 
improvements and a reduction in competition as stated above. The following sections review 
the status of these and other key waterfowl species in the Mersey.
Table 1: Abundance of waterfowl in the Mersey estuary from 1994-1999 compared 
against SPA-cited abundance levels.
SPA abundance 
(87/88 - 91/92) 94-95 95-96 96-97 97-98 98-99
5yr mean 
(94-99)
Total waterfowl 78,015 90,638 116,030 117,312 93,910 106,031 104,784
SPA Species SPA abundance (87/88-91/92) 95-96 96-97 97-98 98-99 99-00
5yr mean 
(95-00)
Dunlin 32,528 40,501 35 430 52,015 70,837 42,120 52,181
Redshank 4,080 4,710 6,973 5.087 4,476 5,292
Pintail 5,925 873 ■ H R M M 8M 1 914
Shelduck 4,510 4507 ■ m ior.()(i 15070 10344
Teal 11,705 7734 14210 12065 9393 11700 11002
Ringed plover 1,453 (1989) Not pub' Not pub' 1,428 Not pub1 Not pub’ Not pub'
Non SPA Spp 95-96 96-97 97-98 98-99 99-00 5yr mean (95-00)
Bl-tailed godwit N/A 494 j 1,703 2,655 1 S73 I 976 j | 1,480
Turnstone N/A 2 1717 1188 1727 1 703 f i 1,067
Wigeon • N/A 11,254 12,133' 10,520 i 2, o n | 8,731 10,930
The international thresholds are: - Dunlin, Redshank (1,500), Pintail (600), Shelduck (3,000), Teal (4,000), Ringed 
plover (500), Ba-tailed godwit (1,000) Bl-tailed godwit (700), Turnstone (700) and Wigeon (12,500).
Shaded areas indicate where WeBS annual review identifies species as being at internationally important levels (NB on 
occasion international thresholds have also been exceeded, on an annual basis, at other times).
Shelduck
2.4.6 The annual indices for shelduck show that the British wintering population of this species has 
remained relatively stable over the past 35 years although over the last three winters peak 
counts for this species have consistently declined and numbers in 1909-2000 were the lowest 
since the 1970's. In the Mersey however numbers of shelduck have been particularly high 
during this same three-year period with the result that the relative importance of this site for
YK
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this species has continued to increase. In 1999-2000 shelduck abundance (15,070) was the 
highest at any site in the country over the previous five years. Significantly, the peak 
abundance for this species occurs during either August or September and the WeBS counts 
have shown that more shelduck are staying in Britain over the late summer autumn period to 
moult rather than departing for the Wadden sea (Cranswick et al., 1999; Musgrove, 2000). 
Thus, it would appear that the Mersey is now an internationally important moult site for this 
species. Shelduck are universally distributed across the estuary (Figure 6d) with the greatest 
feeding concentrations occurring off Ellesmere Port and, to a lesser degree, at Rock Ferry 
(Pollitt 2001).
Teal
2.4.7 In the mid 1950s two severe winters resulted in a drastic decline in the north-west teal 
population from which the population subsequently recovered. Since then numbers declined 
slightly, probably due to the birds dispersing to the Dee and Ribble, but in recent years the 
British index has increased steadily (Batten et al., 1990, Cranswick et al., 1999.) and in 
1999/2000 rose to its highest level ever (Musgrove et al., 2001). Despite a dip in the peak 
core count in 1995-96 (Table 1) the Mersey estuary remains the second most important site in 
Britain for teal. This stability in the annual counts for teal (which is relatively atypically for 
wildfowl species) has also been observed at other key sites in the UK (Musgrove 2001).
2.4.8 Teal are shallow water feeders, dabbling at the edges and upending to feed predominantly on 
plant seeds (such as Atriplex and Salicornia). Animal food accounts for perhaps 25% of the 
diet in winter including small molluscs (Lack, 1986). Within the Mersey they are widely 
distributed across the central estuary with the greatest concentrations off the Ince and Stanlow 
Banks (see Figure 5b). Being dependent on open water or ice-free muddy areas, teal is 
particularly vulnerable to severe change in weather. Previous declines in teal numbers on the’ 
Mersey have been attributed to severe winters (Clark et al. 1990a & b), and local changes in 
food availability (Lack, 1986).
Dunlin
2.4.9 Following a British peak in the abundance of dunlin in 1996/97, there has been a continued 
decrease in the annual abundance levels for this species and in 1999-2000 dunlin were at their 
lowest abundance for 11 years and the annual index was the lowest since 1997-98. However 
large fluctuations, particularly at site level, are typical for dunlin because it is a highly mobile 
species. This variability has certainly been observed on the Mersey which, along with 
Morecambe Bay, has consistently been one of the two most important sites in the country for 
this species over the last five years. During the 1999-2000 period a large decline in the. peak 
abundance was recorded in the Mersey and also at a number of other locations in the country 
(Morecambe Bay, Backwater, Thames and the Stour estuaries). However, the abundance 
levels recorded during these recent counts were still greater (by just under 10,000) than the 
levels quoted within the SPA citation. Within the Mersey the most important feeding sites for 
dunlin (see Figure 5a) are across the intertidal areas of Stanlow Banks, Dungeon Banks and 
the Frodsham Flats across the central region of the estuary (Pollitt 2001).
. Redshank
2.4.10 The annual British index and the maximum counts for redshank were comparatively high for 
the 1999-200 winter period although the counts had shown a slight decrease over the previous 
year. Typically redshank have shown a reasonable degree of consistency at key sites although, 
for the Mersey the winter maximum has shown a gradual increase from 1985/6 to 1997/8 
followed by a decline over the two subsequent years (Musgrove et al., 2001). The north-west 
is an important wintering area for redshank from the breeding populations of northern Britain 
and Ireland. These birds are consistent in their use of autumn and spring staging posts and
YA
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wintering grounds (Batten et al., 1990). In 1990 (Clark et al., op. cit.) the Mersey was 
considered to be at/or close to its carrying capacity. However, since then redshank numbers 
have increased further and over the last five-year the abundances levels have remained in 
excess , of the SPA citation values. This species occurs throughout the estuary (see Figure 6a) 
although' the highest densities are found at Egremont and Rock Ferry towards the mouth of 
the estuary (Pollitt, 1999).
Pintail ,
2.4.11 At a national scale pintail have exhibited a general decline in abundance since a period of 
relative high abundance in the ,1980's. In the 1999-2000 season the British maximum was the 
lowest since the late 1970's and was over 8,000 birds fewer than any of the previous three 
years. The annual index also fell to its lowest level since 1972-73.
2.4.12 In 1980-81, a peak count of 18450 pintail was recorded for the Mersey. Since then there has 
been a long, fluctuating, decline. In 1999-2000 (the latest data published) the peak count was 
1,100 which is the highest value recorded for the last five annual counts (see Table 1). The 
decline in the Mersey has been part of a general decline in NW England, which was the 
species’ stronghold although in recent years numbers have risen on the Dee roughly 
coincident with the numbers lost from the Mersey suggesting a regional redistribution of this 
species.
2.4.13 Pintail is a medium sized duck whose distribution extends around the entire northern 
hemisphere. The total population size is unknown but probably exceeds 5 million birds. The 
species is largely migratory, breeding in northern zones extending into the tundra (<50 pairs 
nest in Britain) and wintering in temperate and tropical zones. From mid-September, birds 
from Iceland, the Baltic, Fennoscandia and north-west Russia move south and west to over­
winter, principally in Britain and the Netherlands. The highest numbers are usually present in 
Britain in December, the majority on estuaries in north-west England. Wintering pintail 
numbers have changed greatly over the last 30 plus years, increasing and then declining.
2.4.14 According to Prater (1981) "extraordinary numbers on the Mersey have appeared since 
1967-68 when a mere (though still significant) 1300 were recorded. Since then totals have 
increased steadily until in 1973-74 a massive 14800 were recorded This may have been due 
to a redistribution o f the north-west European population, caused to some extent by the 
changes o f the Rhine delta area and with fewer birds wintering on the Atlantic coast o f  
France. In subsequent winters this population in the north-west has spread to surrounding 
estuaries such as the Ribble, Dee and South Solway, with a drop to about 7000 on the 
Mersey. Since 1975 large numbers have again occurred on the Dee marshes where it was 
abundant many years ago."
2.4.15 The decline in numbers wintering in Britain is paralleled by a decline in north-west Europe 
and thus, cannot be attributed to birds staying on the Continent over winter. According to 
Rose (1995), reporting the western Palearctic and south-west Asia waterfowl census 1994, 
north-west European pintail numbers have shown a shallow decline over the last 20 years, 
though this is not statistically significant. Nevertheless the threshold of international 
importance (calculated as 1% of the north-west European wintering population) was revised 
from 700 to 600 in 1996, reflecting an estimated population decline from 70,000 to 60,000 
wintering birds. This is tentatively attributed to loss of breeding habitat rather than a decline 
in suitability of wintering areas.
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Ringed Plover
2.4.16 At a national scale there has been a progressive decline in the annual index for this species 
since the late 1980's and this was continued during the 1999-2000 period (Musgrove et a l, 
2001). The Mersey was not recorded on a list of 'sites surpassing passage threshold' within 
the 1999-2000 and 1998-1999 WeBS reviews which would suggest that there has also been a 
major decline in the abundance of this species in this estuary during the autumn passage 
period. The most recent published passage count was for the 1996-97 period, and during this 
time a peak of 1,428 was recorded- This is equivalent to the abundances recorded within the 
SPA citations.
Turnstone
2.4.17 Turnstone is not a SPA qualifying species in the Mersey because historically it was recorded 
at low abundance levels. However, since 1996/97 they have been recorded in relatively high 
numbers and have consistently exceeded the international important abundance threshold 
(Musgrove et al., 2001). The 5yr average for this species from 1995/96 to 1999/00 was 1,067 
and for the first time this has lead to it being identified in the WeBS annual review as being of 
international importance within the estuary (Musgrove, 2001). This 5yr average value was 
due to the presence, at peak abundances, of between 703 and 1,717 individuals between 1996- 
97 and 1999-00, although in 1995-96 only 2 individuals of this species were recorded.
2.4.18 This increase has been due to inclusion of counts taken at low water, which have shown that 
tumstone which usually roosts at North Wirral and on the Alt estuary immigrate into Mersey 
at low water to feed. Typically they forage in the outer estuary at Egremont and Rock Ferry 
(see Figure 6a) and hence, are included as a qualifying interest for the Mersey Narrow's and 
Wirral Foreshore proposed SPA. This species was previously under recorded in this estuary 
because previous abundance estimates, including those quoted within the SPA citation were 
based on WeBS core counts that are taken at high water.
2.4.19 At a national level there has been a steady decline in the abundance of this species over recent 
years and during 1999-00 they were at their lowest abundance since 1984-85 (Musgrove, 
2001). Compared against the higher abundances observed over the last five year, a decline in 
tumstone numbers was also observed in the Mersey during the 1999-2000 period (703). It is 
possible that this is linked to the construction of sea defences at New Brighton. This 
construction has according to Pollitt et al., (2001) had a detrimental impact on the habitat 
leading to siltation over tumstone feeding areas and evidently caused many tumstone to leave 
the area early during that winter period.
Black-tailed godwit
2.4.20 The annual British index and peak winter numbers of black-tailed godwit indicate a 
progressive long-term increase in the abundance of this species since the early 1970’s and in 
1999/00 they were three times greater than in 1972/73 (Musgrove et al., 2001). The winter 
maxima for the Mersey also dramatically increased (from 21 to 2,086) between 1993/94 to 
1997/98 although it subsequently decreased in the following two winters. Due to this increase 
the Mersey qualified as internationally important for this species since 1996/97.
24.21 The black-tailed godwit which winter in Britain and Ireland are of the Icelandic breeding race 
Islandica, and numbers wintering in Britain have historically been related to breeding 
numbers iri Iceland and prevailing climatic conditions of the time (Lack, 1986). The 
international population is estimated to have increased by 62% between the mid 1980’s and 
1998. It is this international increase which has been reflected in the Mersey SPA.
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2.4.22 At low tide black-tailed godwit are quite widespread across the central region of the estuary 
although they are most abundant at Rock Ferry which lies towards the mouth of the estuary.
Wigeon
2.4.23 A particularly high peak abundance of 17,650 Wigeon was recorded in 1994/95 and this has 
resulted in the Mersey estuary having a five year peak mean in excess of the international 
threshold (12,500) in recent years. However, for the most recent five-year period (which 
excludes the 1994/5 count) they were recorded at levels below this threshold level and a 
relatively low value of 8,731 was obtained during the 1999-2000 survey period. As a result 
the most recently published five year mean for this species is 10,930 which is of national 
importance and, as per the SPA citation, represents 2.6% of the British population. This 
species generally favours the southern bank of the central estuary area and is generally found 
at highest abundances between Mount Mainstay and the Ince Bank/Frodsham area.
General feeding distribution
2.4.24 Waterfowl feeding' takes place across all intertidal areas of the Mersey but it is evident from 
the above review that the most important areas, especially for SPA-cited species is across the 
intertidal flats of the southern and eastern sections of the inner estuary.
2.5 Sediment and Water Quality
2.5.1 The Mersey has historically received a high level of contamination for industrial effluents and 
sewage discharges and its has been one of the most polluted systems in Europe. This became 
evident in the 1960's and resulted in the implementation of a monitoring strategy to determine, 
the extent of the problem. A clean up campaign initiated in the 1970's as well as the setting of. 
Dissolved Oxygen (DO) targets (by the then North West Water Authority) and the enforcement; 
of the Urban Waste Water Treatment Directive (UWWTD) have considerably reduced this 
pollution load (English Nature, 2001). From 1975 to 1995 the dissolved oxygen concentration 
continued to improve and the extent, duration and severity of the upper estuary DO sags were 
reduced. Nutrient concentrations also decreased over this 20-year period although the estuary 
remains hypemutrified (although without attendant symptoms of eutrophication). The long 
term historical changes in water quality conditions within the Mersey have been recently 
described using sedimentary cores taken from two salt marshes at Widnes Warth and Ince 
Marsh (Fox et al., 1999). These cores presented a geochronology of metal pollution levels and 
showed persistent increase in metal concentrations from the mid 9th and 20 centuries followed 
by improvements in subsequent years.
2.5.2 Despite these improvements, the quality of Inner estuary (Mersey SPA area) was most recently 
classed as poor (ULST, 1993) and indications are that it remains one of the most contaminated 
estuaries in the UK (Allen et al., 2000). Two reports commissioned by the Environment 
Agency provide information on trace metals (Pope et aL, 1998) and the bioaccumulation of 
methylmercury (Langston et al., 1996). These studies both indicated that the Mersey was 
improving in quality although it remains widely contaminated by a range of metals.
2.5.3 Numerous studies have been conducted in the Mersey to describe the contamination levels in 
water, sediments and biota. The following illustrates examples of recently , published studies 
along with a very brief summery of their findings: -
• PCBs in Mersey fish are 20-200 times higher than in the Atlantic Ocean or the Solway Firth 
and in some cases they exceed the limits identified by the US Environment Protection 
Agency (EPA) (Leah et al., 1997a).
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• Mersey estuary is a net exporter of PCB's to the coastal environment and Liverpool Bay 
(Camacholbar VF, McEvoy J 1996)
• Evidence of Mersey flounder having been exposed to endocrine disrupters (Allen et al., 
2000)
• Elevated levels of DDT in Mersey fish as compared with outer Liverpool Bay and Irish Sea 
(Leah etal., 1997b).
• High concentrations of organochlorines in mussels may have become biomagnified in 
Plaice and Dab within the estuary (McNeish et al., 1996).
2.5.4 It is in the light of such studies that, according to English Nature (BN 2001), the lethal or sub- 
lethal effects of toxic contamination of marine organisms and community disruption caused by 
the dominance of pollutant tolerant species remains a threat to Mersey estuary ecosystem health. 
The main risk would appear to be from acute pollution incidents and, as an example, there were 
bird mortalities following oil pipeline failures in 1989 and 1990. However, the chronic release 
of trialkyl-lead compounds, which were discharged from the Manchester Ship Canal, have 
previously lead to a build up in the food chain and this also lead extensive bird mortality in 
1979.. Legislation and effluent quality controls have prevented a reoccurrence of this incident, 
although lead levels in the environment are likely to still be high.
2.5.5 At present there is no evidence that chronic pollution in the Mersey is resulting in impacts to 
bird populations; The potential exists however for bird populations (as top consumers in the 
trophic chain) to be affected by the bioaccumulation of toxins or changes in the palatability or 
abundance of prey species, and EN consider this to be an issue which needs to be addressed. In 
particular contaminants can be bound up in the fine silts and clays of mudflats and s a l t m a r s h e s  
and these could be sources of pollution if reworked. The contaminants that are most likely to be 
present in these sediments are: polychlorinated biphenyls (PCBs), pesticides, fertilisers and 
heavy metals (including tributyl tin, mercury and lead). Seepage from landfills (especially in 
the Ditton Brook area) is believed to result in high levels of mercury, lead, copper, cadmium 
and zinc within the sediments (Allen et al., 2000). These metals have been shown to drop out of 
suspension in the low salinity regions of the Mersey (Comber et al., 1995) thus contributing to 
the sediment contamination loads of the upper estuary.
2.5.6 Conversely there is also the risk that improvements in water quality as a result of UWWTD 
could have impacts upon bird populations by reducing prey abundance and the carrying 
capacity of mudflat. Once again the effects are difficult to predict. As noted by EN (2001) the 
EA will be responsible for determining whether impacts to the integrity of European Marine 
sites occur as a result of this process and research is being conducted jointly by EN/CCW and 
EA on the relationship between organic nutrient and birds.
2.6 Invertebrate Communities and EA Survey Results
2.6.1 For the purposes of the Environment Agency consents reviews there is a need to understand 
the value of the intertidal habitats as feeding sites for waterfowl. For this reason the 
Environment Agency carried out a survey of the invertebrate communities in the Mersey 
during August and September 2001 (as described in Section 1.2). The results of this survey 
are presented as Appendix 3 and in this section these results are reviewed and compared 
against those from previous Mersey estuary surveys.
2.6.2 Of these previous surveys possible the most comprehensive information on the invertebrate 
communities is provided by from the results of a detailed programme of invertebrate and seed 
sampling was undertaken by Environmental Resources Ltd during the winter period of 1990-
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91 and 1991-92. These surveys were undertaken on behalf of BTO and were designed to 
provide a baseline description of the Mersey estuary against which the potential impacts of 
the then proposed Mersey Barrage could be assessed. The data obtained were reviewed in 
two BTO studies (Rehfisch et al., 1991 and Holloway et al., 1992) which sought to identify 
the links between the distribution of feeding waterfowl and invertebrate prey species. For 
these two studies the results of the detailed ERL invertebrate studies were summarised and for 
this report the results of the Environment Agency's 2001 summer surveys are compared 
against these summary data. For more detailed between-survey comparisons the full results 
the ERL survey can be obtained from McGill et al., (1992).
2.6.3 For the BTO studies the distributions of six waterfowl species (shelduck, teal, pintail, grey 
plover, dunlin, curlew and redshank) were compared these against infaunal characteristics at 
18 intertidal locations. From the statistical comparison of the waterfowl and invertebrate 
datasets (based on regression analyses) no link could be drawn between the distribution of 
pintail, grey plover, curlew and redshank and the invertebrate prey species. This was true for 
both the spatial distribution of these waterfowl species and the between-year differences in 
their abundance (for the 1990/1991 and 1991/1992 winter periods). The distributions of 
shelduck and dunlin were however, partly explained by comparison against the log- 
transformed values for total invertebrate biomass and total oligochaete biomass with the 
former value being heavily influenced by the latter due to the high proportion of oligochaetes 
within the invertebrate communities generally. The distribution of teal was partly explained 
by the log-transformed values for total invertebrate, oligochaetes and Macoma balthica.
2.6.4 A summary description of the invertebrate communities recorded during these BTO surveys 
is presented in Table 2 along with results from the Environment Agency surveys and, for 
comparison, some results from previous Young Associates studies which describe intertidal 
communities in two other north west estuaries (Dee and Morecambe Bay). In addition, the 
survey areas that were sampled for the BTO surveys are illustrated in Figure 7 and the total 
abundance and number of taxa in the areas from the BTO 1990/91 surveys (Rehfisch et al., 
1991) are shown in Figure 8. It should be emphasised the data from these surveys are not 
strictly comparable because they have been collected from different sites, for different 
objectives and at different times of the year. However, using this information to provide a 
qualitative regional and temporal context, and multivariate analysis to describe the spatial 
community patterns, the following section reviews the Environment Agency survey data.
Results of Environment Agency benthic survey
2.6.5 The number of invertebrate organisms (estimated as abundance per m2) and taxa in the 
Environment Agency benthic samples are illustrated in Figure 9. These plots show that in 
overall terms the samples that were taken during Environment Agency survey had relatively 
low numbers of organisms and taxa and therefore, they describe relatively impoverished 
communities across much of the area surveyed. For instance, in 12 of the samples (Site 
numbers: - 7, 24, 26, 28, 30-32, 35, 38, 40, 41 and 49 which represents 23% of the samples 
taken) no organisms were present at all, and in one sample (Site 14) only a single mysid (not 
strictly a benthic species but a pelagic 'shrimp like' crustacean) was present.
2.6.6 These sites were almost all located in areas of sand substrata (except Site numbers 28 and 40 
which were muddy sand and sandy mud respectively) where a lower abundance of infaunal 
species is to be expected due to the mobile and dynamic nature of the environment. Three of 
the sites with highly impoverished conimunities were situated on the sandflats at Hale Head 
(east of survey area) and this area is likely to be affected both by scouring from strong 
currents and by the physiological stress imposed by salinity variability in this region. Many 
more of the sites with no fauna were situated across Eastham Sands and in the Garston
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Channel and typically these sites were situated in the sublittoral and low shore regions which 
will also be subject to heavy scouring by tidal currents. These sites may also be impacted 
through regular inundation and burial of sediments as a result of channel movements and 
from the deposition of sediments imported into the estuary.
2.6.7 To describe and compare the invertebrate communities at the other 41 sites, multivariate 
analysis was undertaken. The results of this analysis, in the form of dendrogram 
classification and MDS ordination plots (created following analysis of a root-root transformed 
species abundance matrix) are shown in Figure 10 and 11. These outputs are used to group 
the sites according to their species composition and community structure. The different 
'Community Groups' that are identified from this analysis are indicated on these figures and, 
to show their spatial relationship, they are also shown on a chart of survey sites in Figure 12.
2.6.8 Five community types were distinguishable on the dendrogram plot at the 10% Bray Curtis 
similarity level. These are labelled 1 to 5 and, of these, Groups 1 ,3 ,4  and 5 (representing 20 
sites in total) had impoverished communities that were characterised by species that are 
typically recorded in clean well swept sands in low shore and shallow sublittoral areas. It is 
clear therefore that, as for the samples which included no fauna, these sites are also subject to 
impacts from sediment movements and tidal flows. The division of these 20 sites into four 
community types following the multivariate analysis reflects only slight differences between 
the sites in terms of the particular species that are present. In summary the key species and 
community characteristics of each these four groups are as follows:
• Group 1: - Set of 11 sites mainly situated to the west of Garston rocks with impoverished 
communities with only between one and four taxa per site. The taxa present were 
usually, Haustorius arenarius (amphipod), Eurydice pulchra (isopod) and Gastrosaccus 
spinifer (mysid) which are all crustaceans that are typically recorded in estuarine sands 
(the latter two are free swimming rather than typically infaunal species). The total 
abundance of all species at these sites range from just 10 to 300/m2.
• Group 3: - Set of 6 sites distributed in the across the eastern regions of the estuary at 
which only occasional Bathyporeia pilosa (a typical intertidal and opportunistic 
amphipod species) was recorded.
• Group 4: - Site 45 alone at which only one Nephtys juvenile was recorded.
• Group 5: - Sites Site 18 and 23 at which just one and two Spio martinensis were recorded 
respectively.
2.6.9 By contrast to these species-poor sites, the sites in Group 2 had a richer estuarine community 
characterised by key waterfowl prey species such as Macoma balthica, Tubificoides 
benedenii, Mytilus edulis, Nereis diversicolor and Corophium volutator. However, even at 
these sites the total abundance of species was often relatively low (30 to 800/m2 at most sites) 
although there were slightly higher numbers at locations where small aggregations of mussels 
are recorded (e.g. 1,800/m2 at Site 34 and 1480/m2 at Site 5). . u t p
H '- -  ^  >
2.6.10 By contrast, at six of the Group 2 sites, (al^ of which were located in areas with a mud 
substratum and were usually located on the upper shore, there was a relatively balanced 
community with relatively high abundances of infauna (3,400 to 16,700/m2). These were at 
the following sampling locations: Sites 19 and 25 along the north bank in the lee of Garston 
Rocks and on upper shore in front of Liverpool Airport, Site 2 in a shallow sublittoral mussel
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bed habitat in front of Rock Ferry terminal and Sites 39, 51 and 52 on mudflat habitat near 
Mount Mainsty (see Figure 12).
2.6.11 In summary therefore, these results describe a typical pattern for estuarine invertebrate with 
habitats of relatively species-poor communities over large areas, particular the sand flats and 
tide swept channels, but richer communities and more abundant waterfowl prey resources in 
the settled depositional areas and mudflat habitats.
Comparison with previous surveys
2.6.12 As a large proportion of the samples had little or no organisms the average abundance levels 
for key invertebrate species (as shown in Table 2) were low relative to the previous BTO 
studies. In particular the abundance of oligochaete was particularly low which is relevant in 
this case because of the known link between the distribution of oligochaetes and waterfowl 
feeding activities (Holloway et al., 19992), This difference between the two Mersey benthic 
surveys is largely a symptom of the differences in the sampling regime and reflects the fact 
that the BTO surveys concentrated more heavily on describing communities at known 
waterfowl feeding sites where richer communities would be expected.
2.6.13 The abundance levels, for the Environment Agency surveys were also low in comparison with 
samples taken in the Dee and Morecambe Bay and were instead only compatible with the 
inner Dee site which was a heavily scoured sandflat of limited value as a feeding ground for 
waterfowl (Young Associates 2000). Once again this will be due to the sampling regime for 
the Environment Agency survey and the large number of sites with low numbers of 
organisms.
Table 2 Abundance (m2) of invertebrates for the Environment Agency summer 2001 survey 
compared against previous estuarine surveys in the Mersey and North West.
Site Mersey Mersey, Mersey Outer Dee Inner-Dee
Morecambe 
Bay -Sand
Morecambe 
Bay -Mud
Date Summer Winter Winter June January November November
2001 90/91 91/92 1994 1999 1998 1998
Data Source EA 2001 BTO 91 BTO 92 AERC94 YA 2000 YA 99 YA 99
H. diver sicolor 34 154 249 920 358 7 18
Oligochaeta . 483 .10497 15937 54690 247 85 18745
C. volutator 230 271 1330 32820 259 43 134
H. ulvae 34 51 267 2180 6 2014 6765
M. balthica 97 108 292 2140 21 932 720
2.6.14 This survey approach has provided the intended 'broad brush' description of the Mersey 
estuary habitats and has provided a focus for the ongoing assessment work. . The resulting 
description of the invertebrate communities correlates well with what is known about the 
distributions of feeding waterfowl (with the. richest sites being located in key waterfowl 
feeding sites in the middle reaches of the inner estuary) and the survey results can be used to 
prioritise the regions in which ongoing monitoring and assessment work can concentrate.
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3. CONCLUSIONS AND RECOMMENDATIONS
3.1 Summary
3.1.1 From this review it is evident that a large amount of information, survey data, interpretative 
reports and published papers are available that describe the ecology and physico-chemical 
characteristics of the Mersey estuary. A total of over 330 relevant documents have been 
compiled in the accompanying database (these are listed in Appendix 4 along with a pie-chart 
describing the key sources for these documents) and it is likely that many more publications 
will be identified and added to this bibliography following further consultations with 
stakeholders. Indeed, as discussed below, regular consultations, additions and edits to this 
database will be essential if it is to remain a consistently relevant source of information and 
an effective management tool.
3.1.2 A large proportion of the available information describes the hydrodynamic regime and 
geomorphological characteristics of the estuary and the adjacent coastline because many 
modelling and coastal monitoring studies have been undertaken to inform activities such as 
vessel navigation, dredging and sludge disposal. This information has also been obtained to 
support specific development proposals of which probably the most significant (in terms of 
the data obtained) is the Mersey Barrage scheme.
3.1.3 A large amount of data is also available to describe the waterfowl populations following the 
long term monitoring that has been carried out as part of the WeBS scheme and its precursor 
BOEE (Birds of Estuaries Enquiry). Also, because of the intense concerns over pollution 
levels, and a need to understand the efficacy of the estuary clean up programme, the water 
and sediment quality conditions have also been consistently monitored.
3.1.4 This available information has been reviewed in a number of documents which provide useful 
summary descriptions of the estuary’s ecology. Of these the most recent and useful is the 
English Nature Regulation 33 advice document but there are also a number of older 
documents such as: The Dee and Mersey Environmental Background report (Rice and 
Putwain, 1987); the Mersey Estuary Management Plan (ULST, 1995) and 'The Mersey 
Estuary Naturally Ours' (Mersey Estuary Conservation Group, 1995). The latter document 
has also been updated and will be reissued in Summer 2002 (Baker-Schommer, pers comm.).
3.2 Long Term Strategic Objectives
3.2.1 The available data for the Mersey and the summary documents listed above confirm that we 
have ..a very good understanding about the waterfowl interests and the physico-chemical 
conditions of the estuary along with a qualitative understanding about how these factors 
interact. This qualitative understanding is based on a general scientific knowledge of 
ecological processes as well as observations of the historical trends in the Mersey over the last 
few decades. What is lacking however is a quantitative understanding about these 
interactions and particularly of the effects that changing levels of Water contamination have at 
the top tropic levels (especially waterfowl species). Such an understanding would be needed 
to directly, and unequivocally, relate the effects of detrimental water quality impacts (or 
indeed improvements arising from implementation of the UWWTD - see next paragraph) to 
the consequences for SPA interest features.
3.2.2 The need for this information is recognised in the English Nature Regulation 33 advice 
document (EN 2001) which identifies the following key issues as requiring further 
investigation in the Mersey: -
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■ Potential effects of cleaning up the estuary in response to the UWWTD - The reduced 
organic loading in the Mersey could cause a redistribution of birds in response to changes 
in the abundance and distribution of intertidal invertebrate species. EN note that if  
significant effects are likely from such activities then the Environment Agency will need 
to produce an Appropriate Assessment to test the scale of the effects and determine 
whether there is an adverse effect on the integrityof the site.
* Ecological impacts from chronic pollution and contamination loading of sediments.
While EN concluded that there is presently no evidence of chronic contamination impacts 
on bird populations in the Mersey estuary, this is an issue that they believe needs to be 
considered further.
■ Evidence of the species and ecosystem-scale impacts of endocrine disrupters. The
Mersey is believed to be. a 'high priority for further research in this field (Allen et al., 
2000; English Nature, 2001).
3.2.3 To this list from EN could be added the following study based on the findings of the present
review:-
■ A detailed review of information (allied to field investigation) on the relationship 
between sediment contamination and infaunal communities. As the sediments of the 
Mersey retain a large proportion of historically discharged contaminants these will 
continue to be a key source of contamination over future years. Therefore, there is a need 
to more closely investigate the interactions between sediment quality and the diversity 
and abundance of invertebrate communities; A better understanding of this interaction, 
allied to our already good understanding of the effects of physical sedimentary changes, 
would enable the Environment Agency to better predict, and monitor, the biological 
consequences of any alterations to the sedimentary physico-chemical regime. This 
information could also be used to develop EQSs for sediment quality. It remains the case 
that the UK has no formal sediment quality standards (Cole et al., 1999) and these could 
be developed such that it is possible to more accurately gauge ecologically detrimental 
impacts based on measurements of sediment contamination. A good source of 
information for such a study is likely to be the NRA R&D note 230 which reviews the 
'effects of sediment metals on estuarine benthic organisms' (Langston et al., 1994).
3.2.4 These strategic studies will each require intensive research and development work and could 
most usefully, and cost-effectively, be applied at a national level. This is the case for the 
study of impacts arising from reduced organic. loading following implementation of the 
UWWTD which is evidently already subject to review as part of a joint English Nature, 
Countryside Council for Wales and Environment Agency project (EN 2001). hi most cases 
the Mersey estuary, given its history of pollution, would be a prime case example for any 
such national studies and therefore, it is likely that these large-scale projects will provide 
further information about this particular estuarine system.
3.3 Short term management objectives
3.3.1 While the above listed strategic studies will clearly be advantageous to the general 
management of UK estuaries it must be recognised that precisely defining the cause and 
effect relationship between contamination levels and ecological impacts along the trophic 
pathways will be complex, costly and will take time. Moreover, there is a possibility that they 
may not provide the results needed for site-specific management of estuaries such as the 
Mersey. Therefore, more practical management and assessment solutions are required in the
m
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interim. These should be based on ensuring adherence to existing pollution Controls (as 
required under IPPC, Dangerous substances, UWWT directives, as well as Habitat 
Regulations) and target setting by using existing Water Quality Objectives and Environmental 
Quality Standards (EQOs) and also developing new and directly applicable, site-specific 
Ecological Quality Objectives (EcoQOs). The efficacy of using water quality management 
measures and target setting, without a quantitative understanding of the contamination-impact 
relationship, has been proven through the improvement in the ecology of the estuary that has 
taken place in recent years through this precise approach. Furthermore, the Ecological 
Quality Objectives can be specifically developed in such a way that they underpin the 
conservation objectives identified by English Nature, under Regulation 33 of the Habitats 
Regulations (EN 2001). This is likely to ensure that there is an integrated approach to the 
monitoring and management of the Mersey Estuary SPA (and the Wirral Foreshore and 
Mersey Narrows pSPA).
3.3.2 However, a more detailed knowledge of the current and historic water and sediment quality 
conditions in the Mersey estuary is required to inform this target setting process. Therefore, 
the following tasks are recommenced as priorities for the ongoing survey and assessment 
work: -
■ Conduct a specific review of the Mersey estuary's water quality status to act as a 
baseline for all future assessment and monitoring work. The most recent information 
sourced for this review and for the EN advice under Regulation 33 was from 1993 
(ULST) and 1995 (NRA). Therefore, there is a need for a specific water quality review 
which draws upon information collected in recent years and acts as a baseline for ongoing 
assessment work. A new review is evidently being prepared (P. Jones pers. comm.) and 
the findings of this should be considered before commissioning any further work in this 
field however it is likely that a desk based review followed by field survey work will be 
needed.
■ Conduct a specific review of the Mersey estuary 's sediment quality status to act as a 
baseline for all future assessment and monitoring work. In the same way that a water 
quality review is required, there is a need to obtain an up-to-date record on the sediment 
bound contamination levels. As with the water quality evaluation the first stage should be 
a review of existing data and information of which there is believed to be a large amount 
(e.g. a long term data set is held by Zeneca Ltd)
* Develop simple model/budget for the Mersey. To provide a context for the assessment 
of inputs, discharges and abstractions it would be valuable to have in place a simple 
model for the estuary which describes the balance of inputs to the estuary against the rate 
of release into coastal waters. This could be used to indicate the net loading in the system 
and might be valuable for determining in-combination impacts from multiple activities 
(discharges, abstractions etc.). Production of such a model would require information on 
the length of time that released contaminants are retained within the system as well as 
other hydrodynamic information which should be readily available given the extensive 
amount of work that has been done in this area for the Mersey estuary. This work could 
draw upon the results of a number existing studies on. contaminant and water fluxes 
within the Mersey such as: Cole and Whitelaw (2001), Lane e al., (1997) and Wither et 
al., (in press).
* Identify a monitoring scheme. There is a need to identify a simple and effective 
monitoring scheme for the Mersey estuary in order to provide a context for the ongoing 
management of the estuary. For this there should be a clear division of labour between
m
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English Nature, who will be responsible for monitoring the biota, and the Environment 
Agency, who will need to concentrate on reviewing water quality and sediment quality 
conditions. Liaison between the two parties will be valuable to ensuring that there is 
compatibility between the two monitoring programmes and also no unnecessary 
duplication of survey effort and costs. For example it would be valuable for standardised 
sampling locations to be established and used for both the EN and EA monitoring 
programmes.
3.4 Database and options for its ongoing development
3.4:1 It is hoped that the database that has been produced for this study will prove to be an effective 
tool in the ongoing management of the Mersey estuary and specifically for the Regulation 50 
consents review that the Environment Agency will pursue. The database has been set-up in 
such a way that it can continue to be updated and revised by Environment Agency and added 
to by all end-users. The extent to which it is utilised and revised in this way will ultimately 
determine whether is becomes a fully comprehensive product and thus a valuable 
management tool. There are also options for the ongoing development of this database which 
will help to guarantee its continued value and applicability over the long term. Four such 
options are presented below.
Regular circulation to stakeholders and contributors.
3.4.2 To ensure that it is updated it is recommended that the database is regularly sent/to potential 
contributors and, vice versa, that contributors supply the Environment Agency with updates. 
In this respect it is intended that a copy of it will be forwarded to all those -parties who. 
contributed to its production and provided consultation response as part of the review process.. 
It is hoped that this circulation process may prompt further contributions from the recipients 
although clearly any new information will need to be forwarded to the Environment Agency 
to ensure that the core database is updated. Recipients will be requested to do this as part of 
the circulation process.
Place a version online
3.4.3 A more effective method for ensuring that the database remains permanently updated 
(compared with regular circulation described above) would be to pursue mechanisms for its 
online dissemination. This would ensure that there is a single database that can be accessed 
by all contributing parties. A good model for this is the 'Dorset Marine Literature Database' 
rwww.dorsetcoast.com') which has been established to facilitate the dissemination of 
information on Dorset's Marine environment. This site comprises a very user-friendly 
interface that allows the database to be searched by: - 'key word', author or date of publication 
and also includes a mechanism for adding new records to the list.
Link online version to other website database lists
3.4.4 To further promote the Mersey metadatabase, and thus ensure that it is used, it would be 
particularly useful to add it to any relevant literature source lists. A good example in this case 
is the 'EreFS' initiative which has been set up by the Estuarine Research Federation. This 
initiative involves the collation of literature search outputs which are either location-based 
(e.g. Baltic Sea) or topic-based (e.g. sediments). These lists are again accessible online 
(www.erf.org). It is hoped that similar UK-based literature source lists will be, or have been, 
developed to which the Mersey metadatabase could be added.
Link to raw data
3.4.5 It is possible for metadatabase in its current form to be linked to the raw data sets and survey 
results for a listed publication (e.g. the bird counts that underpin a review of waterfowl
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populations). The advantage of this is that it would enable all database end-users to interpret 
and review the original data for their own particular studies. This would involve inserting an 
'OLE' link into the database alongside the relevant document citations which, when clicked, 
can open the raw data in whatever format it has been stored in. The raw data would have to 
available in digital format and would need to be stored alongside the database.
3.4.6 The disadvantage of this approach is that it will increase the size of the database and will 
result in it operating at slower speeds. Hbwever, it may be a valuable to adapt this approach 
for in-house use on the Environment Agency network where it will be easier to handle this 
larger linked document. In particular there may be a need to include those raw data sources 
that are identified as being critical for the Regulation 50 consents review and which may need 
to be regularly referred to.
YA
Young Associates Ref.: A3602 21 June 2002
Environment Agency (Warrington) Mersey Estuary Baseline Biological Survey
4.
4.1
4.1.1
4.1.2
4.1.3
4.2
4.2.1
4.3
4.3.1
M ERSEY  EN V IR O N M EN T A L M ETA DATABA SE G U ID E 
In troduction
The accompanying metadatabase has been prepared using Microsoft M S A ccess 97 and  
includes a list of published and unpublished documents that provide information on the 
environmental characteristics o f the Mersey estuary. This list covers studies 'that relate 
exclusively to the M ersey as well as those which have included reference to the M ersey , as 
part o f broader regional studies or investigations covering a number o f estuarine systems. 
The first version o f the database contains around 330 references but it is hoped that this will 
continue to be extended over time (see Section 3.2).
The information presented for each o f the references listed is as follow.
• Title: The full title o f the documents
• R eference Type: W hether the document is a book, academic paper, University thesis etc.
• In fo rm atio n  Source: The full citation for academic publications or just the company or 
authority that produced the document and from whom it may be possible to obtain a copy.
• A u thor/C on tact: Author(s) or Editor(s) of the document or, where relevant, the company 
or authority that produced it.
• Y ear: Year o f publication
• Keywords:. One or more words (selected from a pre-defined l is t .- see below) which are 
relevant to the document and can be used to select it out based on its subject matter.
• C rea to r of R ecord: Details about the person/company/organisation who entered the 
reference to enable all additions to be traced.
• A rea  o f S tudy: Describes the areas covered by the relevant study (e.g. the Narrows, the 
' M ersey Estuary or Liverpool Bay).
• C om m ents/Sum m ary  - Possible the most valuable aspect o f this 
can be used to summarise the findings of the particular study or 
comments that are relevant.
Details about how to use this database are presented in the following 
methods for interrogating the database are also shown in Figure 13.
O pening an d  using  the  D atabase
The database has been set up to allow all users to view the bibliography, make search 
enquiries queries, print out search result reports and add new references as required. 
However, general users are not able to view the database table or edit existing components of 
the database. This can only be done by the database manager and any other individuals who 
have the requisite password permissions.
New R ecord
To add a new record simply click on the relevant button in the bibliography and add the text 
within the relevant field windows. A  minimum number of fields need to be completed for a 
new record to be accepted and these are indicated by bold text in the field titles. The 
minimum num ber o f fields that need to be entered are: title, publication source/reference, 
author/contact and the creator of record. The latter entry is important as it will enable the
m
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database manager to identify who has used the database and the source of the relevant new 
entry.
4.3.2 General users are not able to edit existing records, so where edits are required a user should 
add a completely new record. The database manager will then be responsible for checking at 
intervals that there are no duplications.
4.4 Searching database
4.4.1 There are numerous ways to search the database for specific references or subject areas. 
Some examples are listed below and are illustrated in Figure 13.
• One way to search the database is to click the 'Select Search Criteria' button on the 
bibliography form and then add the relevant search criteria within the relevant field (e.g. 
year, author) and/or select a relevant keyword.
• An alternative approach is to right click within the relevant field on the bibliography form 
and type the criteria in the 'filter for' box. Criteria must begin and end with an asterisk 
and can be partial (e.g. *197* within the year field to view all information from the 
1970's) or complete words or numbers (e.g. *waterfowl*)
• Also it is possible to search by a word, number or phrase already visible on the screen by 
highlighting it, right clicking and selecting 'filter for selection'
4.5 K eyw ords
4.5.1 To separate the references into categories the following 58 words or phrases have been 
identified as key search words. Arsenic, Bacteria, Benthos, Bioaccumulation, Fish, Birds, 
Cadmium, Zinc, Arsenic, Carbohydrates, Chromium, Coastal Protection, Development, 
Ecology, Fish, Fisheries, Groundwater, History, Hydrology, Inorganic, Invertebrates, Lead, 
Leisure, Macroalgae, Management, Management Plan, Meiofauna, Mercury, Mersey Basin 
Campaign, Metals, Nickel, Lead, Chromium, Nutrients, Oil, Organic, Organochemicals, 
Oxygen, Physical, Phytoplankton, Phytoplankton, Plants, Pollution, Pollution Control, 
Radionuclides, Salinity, Saltmarsh, Sea level rise, Sediments, Sewage, Shellfish, Shipping, 
Socioeconomic, Tidal Currents, Titanium, Turbidity, Water Quality, Zooplankton.
4.5.2 For any new records that are entered, one or more of the above listed words or phrase should 
ideally be added within the 'Key Search Words' field.
4.6 Report production
4.6.1 To print a list of the references in the bibliography or the output from a specific search simply 
click on the 'View Search Report Button'. Note that to print this Access document it may only 
be possible (in some cases) to right click on the screen and then select the print function.
m
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Figure 12
Project Title: Mersey Estuary 
Baseline Biological Survey.
Title: Spatial relationship 
between community groups 
identified from multivariate 
analysis o f Environment Agency
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Key:
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infauna.
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Opening access screen. 
General users can access 
the bibliography ('Open 
Bibliography' button).
The database manager can 
also access and edit, the 
database tables (View 
Database Table' button).
Bibliography screen
All users can interrogate 
database and obtain 
search reports via this 
screen
Search criteria screen 
One way to search the 
database is to click the 
'Select Search Criteria' 
button and then enter the 
relevant search criteria 
within the relevant field 
(e.g. year, author) and/or 
select a relevant keyword.
Search for anv variable
An alternative approach 
for searching the database 
is to right click within the 
relevant field and type the 
criteria in the 'filter for' 
box. Criteria must begin 
and end with an asterisk 
and can be partial (e.g. 
entering * 197* within the 
year field will show all 
information from the 
1970'sX
Search by selection
It is also possible to search 
for a word, number or 
phrase that is aready 
visible on the screen by: 
highlighting it, right 
clicking and selecting 
'filter for selection'
F i g u r e  1 3
Project Title: Mersey Estuary 
Baseline Biological Survey.
Title: Guide to using and 
interrogating the Mersey 
estuary database.
Project No.: A3602
Fax 01829 770079
Tel 01829 770077
Print Search Report
The results of a search can 
be viewed in a 'report' 
format by clicking the 
'View Search Report' 
button.
Young Associates 
The Long Bam 
Chester Road 
Tattenhall 
Chester 
CH3 9AH
APPENDICES
Appendix 1: Contact details and responses for consultation process
Contact
Association Contact Name
Address Tel. Number Fax Number
e-mail /  website 
address Correspondence
English Nature 
(EN) Liam Fisher
Pier House, Wallgate, 
Wigan, Lancs,
WN3 4AL
Tel-01942 614017 liam.fisher @ englis h-nature.org.uk
British Trust for
Ornithology
(BTO)
Andy Musgrove The Nunnery, Thetford, Norfolk, IP24 2PU
Tel-01842 750050 
Fax- 01842 750030 Sent list of all BTO reports on the Mersey.
Royal Society for 
the Protection of 
Birds (RSPB)
Tim Melling
Westleigh Mews, Wakefield 
Rd., Denby Dale, 
Huddersfield, HD8 8QD
Tel-01484 861148 -
The Wetland Bird 
Survey (WeBS) Andy Musgrove
The Nunnery, Thetford, 
Norfolk, IP24 2PU-
Tel- 01842 750050 
Fax-01842 750030
andy.musgrove@bt
o-org
Sending list of low-tide counts 96-97, 97-98, 
98-99, 99-00.
Wildfowl and 
Wetlands Trust 
(WWT)
Colette Hall; Slimbridge, Gloucestershire, GL2 7BT
Tel- 01453 891926 
Fax-01453 891901
Will send WeBS counts. Holds other WWT 
surveys, Shelduck, Whooper and Bewick’s 
swans census.
needs to know area covered.
The Wildlife 
Trust
Steve White 
(Waders Study 
Group)
Seaforth Nature Reserve, 
Port of Liverpool, L21 1JD
Tel-01772 324129 
Fax-01772 628849
lancswt@cix.co.uk
www.wildlifetrust.
org.uk/lancashire
Hold no data on SPA but hold data for the 
Mersey narrows -  contact if  wanted.
Joint Nature 
Conservation 
Committee 
(JNCC)
Mark Tasker Halton, Wirral, Cheshire Tel- 01244 655701 www.jncc.gov.uk
Department for 
Environment, 
Food and Rural 
Affairs (DEFRA)
wq.enquiries @ defr 
a.gsi.gov.uk
Mersey Strategy CarolineSalthouse
merseystrategy @zo 
om.co.uk
Sent list of possible contacts. Sent excel 
documents inc. knowledge database already 
compiled.
Biodiversity 
Record Centre Steve Me Will
Tel- 01244 383749 info@Record-lrc.co.uk
Sent species list and map of SPA/Ramsar 
boundary.
Department of 
Transport, Local 
government and 
the regions 
(DTLR)
North Annex, Town Hall, 
Brighton St., Wallasey, 
CH44 8ED
Cheshire County 
Council Steve Clarke
Env .Dept, Room 269, 
County Hall, Chester, CHI 
1SF
Tel- 01244 603349 
Fax- 01244 602454
Enclosed summary of the datasets used for 
Life Econet project.
see www.hfeeconet.com
North West Water United Utilities, PO Box 453, Warrington, WA55 1SE
Metropolitan 
Borough of 
Wirral
Dr 1. Wallace Town Hall, Brighton St., Wallasey, Wirral, CH44 8ED Tel-0151 207 0001
Hosted a research project on the New 
Brighton/Egremont Turnstone -  funded by 
WMBC. Referred to university PhD theses.
Warrington 
Borough Council David Bell
Palmyra House, Palmyra 
Square North, Warrington, 
WA1 1JN
Tel-01925 444400 Dbell @ w arrington. gov.uk
Has details on upper Mersey SINC design 
(map and citation) -> will send on request. 
Woolston Eyes SSSI, contact Brian Martin on 
01925-264251 for bird records.
Liverpool
Museum
William Brown St., 
Liverpool, L3 8EN Tel- 0151 4784399
liverpoolmuseum®
nmgm.org
Hold some info as EA.
Contact Wirral Borough Council Eng. Dept.
Cheshire Wildlife 
Trust
Jackie Hulse 
and Gail Butten
Grebe House, Reaseheath, 
Nantwich, Cheshire, CW5 
6DG
Tel-01270 610180 jhulse @ Cheshire wt. cix.co.uk
Recommended contacting rECOrd, CWT do 
have data but rECOrd hold this and more.
Irish Sea Forum D. F. Shaw
Oceanography Laboratories, 
University of Liverpool, 
Liverpool, L69 3BX
Tel- 0151 7944089 
Fax- 0151 7944099
D.F.Shaw@liverpo
ol.ac.uk
ISF has reports on wide variety of coastal 
issues. Most useful will be original reports of 
Irish Sea Study Group
Environment 
North West 
(ENWWEB)
Erik Bichard 
(Chief Exec)
Sustainability NW, Giants 
Basin, Potato Wharf, 
Castlefield, Manchester, M3 
4NB
Tel-0161 8348834 
Fax-0161 8191102
snw@snw.ora.uk
www.snw.ors.uk
Unable to help, suggested contacting Mersey 
Basin Campaign.
NorthWestem 
and North Wales 
Sea Fisheries 
Committee 
(NWNW.SFC)
Dr. J Andrews
Lancaster University, 
Lancaster, LANCS, LAI 
4YY
Tel- 01524 68745 
Fax- 01524 844980
j.andrews @lancaste 
r.ac.uk
Mersey Basin 
Campaign
28th Floor, Sunley Tower,' 
Piccadilly Plaza, Manchester, 
M l 4BT
Tel-0161 2428200 
Fax- 0161 2428201
campaign@mersey
basin.org.uk
Centre for 
Environment, 
Fisheries and 
Aquaculture 
Science (CEFAS)
Bernadette
Eldridge
Remembrance Avenue, 
Bumam-On-Crouch, Essex, 
CMO 8HA
Tel-01621 787225 
Fax- 01621 874989
b.e.eldridge@cefas.
co.uk Passing letter to relevant colleague.
Environmental 
Advisoiy Services Debby Allen
Bryant House, Liverpool Rd 
North, Maghull, Liverpool 
L312PA
Tel- 0151 9344954 eas @ Sefton, u- 
n e t.c o m
Sent list of publications they hold -  call 0151 
934 4951
Sefton Council
Dave McAleavy 
(Head of coast 
and countryside)
Leisure Services Department, 
Pavillion Buildings, 99-105 
Lord St, Southport, PR8 1RJ
Tel- 01704 570173 Rangers @ sccms.u- net.com
Mersey Valley 
Partnership
David Potts 
(info, officer)
The Coach House, Norton 
Priary, Tudor Rd, Manor 
Park, Runcom WA7 1SX
Tel- 01928 573346 
Fax-01928 581661
Recently surveyed Fiddlers Ferry power 
station, contact: American electric power, 
FFPS, Widnes Road, Cuerdley, Warrington, 
1 Cheshire, WA5 2UT.
Shoreline
Management
Partnership
Dr P. Barber
Shoreline Management
Partnership
Taiwryn Green
Rossett
Nr Chester
Flintshire
LL12 OAN
Tel-01978 760177 
Fax- 01978 761065
Identified a number of potential s sources of 
information including Wirral Metropolitan 
Borough Council who hold the Shoreline 
Management Plan, Manchester Ship Canal Co. 
Acting Conservators Annual Report.
Professor David 
Norman
Rosewood Cottage, Riding 
Lane Sutton Weaver, 
Runeom, Cheshire, WA7 
6PF
Tel-01928 711064 david.norman@ . physics.org
Recommended publication: ‘The Mersey 
Estuary -  Naturally Ours” 1995 MS Curtis, D 
Norman, I Wallace. ISBN 095273300
Maritime and
Coastguard.
Agency
Donald
McDonald
(District
controller)
Hall Rd. West, Crosby, 
Liverpool, L23 8SY Tel-0151 9316601
-
Referred to an EN document issued 25 May 
2001 (conservation objectives doc) contact: 
Mr Will Williams, Team Manager, NW Team, 
Pier House, Wallgate, Wigan, Lancashire, 
WN3 4AL.
Irish Sea Forum Dr Duncan Shaw
c/o 11 Baskervyle close, 
Heswall, Wirral, CH60 8QL
D.F.8haw@liv.ac.u
k
Summary of ISF seminar reports on 
www.Hv.ac.uk/~isfl/isfhome.html. Contact R. 
T. Leah (done)
Merseyside 
Naturalists soc. E Hardy
47 Woodsoixel Road, 
Liverpool, L15 6UB
Proudman
Oceanographic
laboratory
David Prandle
Bidston Observatory,
Bidston Hill, Prenton, Wirral, 
CH43 7RA Tel- 0151 6538633 dp@pol.ac.uk
Referred to Associated British Ports (ABP) 
Southampton.
-►collated estuarine data ( Emphasys) contact 
IHT @ research.abports.co.uk
Wirral Wildlife Dr. Hilary Ash
R Deamford Avenue, 
Bromborough, Wirral, CH62 
6DX
' -
Liverpool City 
Council
Kevin Curran 
(Conservation 
Officer)
2nd Floor, Millennium House, 
Victoria St, Liverpool, LI 
6JD
Tel-0151 2335608 Kevin. Curran ©live roool.gov.uk
All records at Liverpool City Council copied 
from/supplied by EN
Mersey Estuary
Conservation
Group
Len Johnson 7 Hazlehurst Road, Frodsham, WA6 6EX
Phoned 13.02.02 (see tel. log).
Sending MECG book “The Mersey Estuary -  
Naturally Ours”.
Halton Borough 
Council
Paul Oldfield 
(Cons. Officer) 
Nigel Hayes 
(Area Manager, 
Widnes)
Parks + Countryside Service, 
Town Hall, Heath Rd, 
Runcorn, Cheshire,. WA7 
STD
Tel- 0151 4242Q61 Paul. Oldfield @ halt on-borough. sov.uk
All Halton biological records held by rECOrd. 
-*2Dd bridge proposed therefore no. of 
consultants carrying out bird and aquatic 
surveys. *See corres in for details*
Liverpool Hope 
University Paul Rooney
Environmental and: 
Biological Studies, Hope 
Park, Liverpool, L16 9JD
Hull University Dr M. Elliott
Department of Biological 
Sciences
University of Hull
HULL
HU6 7RX
United Utilities Dr. Peter Head
PO Box 14, 410 Birchwood 
Boulevard, Birchwood, 
Warrington
CMACS Dr. Rick Leah
University of Liverpool, 
VSEL Buildings, 
Campbeltown Rd, 
Birkenhead, CH41 9HP
Tel- 0151 650 2275 rickl@liv.ac.uk
Prof. Tony 
Bradshaw
58 Knowsley Road, 
Liverpool, L19 OPG
Liverpool Bay 
Coastal Group
Tony Smith 
(Secretary)
Mr D. Collyer
9 Walker Close, Formby, 
Merseyside, L37 4DH Tel- 01704 872374
Dave.collver@flint 
shire.eov.uk '
Referred to Shoreline Management plan and 
Dr Philip Barber of Shoreline Management 
Partnership
Univ. of 
Liverpool (env. 
Research + 
consultancy)
Dr. Sheila Ross 
(Snr env. 
Consultant)
Vanguard Way, Birkenhead, 
Wirral, CH41 9HX Tel- 0151 6502275 smross @ liv.ac.uk
rECOrd Simon Wood
Chester Zoological Gardens, 
Upton, Chester Tel- 01244 383749
Info@record-
lrc.co.uk
www.record-
lrc.co.uk
Sent map of SPA/Ramsar boundary. 
Sent species list.
Casella Paul Robinson Casella List of Casella and SGS reports. Reference list.
Mersey Estuary 
Counters
Graham
Thomason
110 Coroners Lane, Widnes, 
WA8 9H7 Tel- 0151 4247257
Wirral Borough 
Council (Eng. 
Dept.)
Town Hall, Bebington, 
Wirral, Merseyside, L63 7PT
Mersey Estuary 
Conservation 
Group (MECG)
Mrs. M Baker- 
Schommer
56 Gussits Road, Meols, 
Wirral, Merseyside, CH47 
7AD
Mabaker-
Schommer@merse
vmail.com
Revising “Mersey Estuary -  Naturally Ours” 
(MECG). Will be in touch after meeting 
14.03.02 with regards to new edition.
Sustainability 
North West
Ceri
Chamberlain
Sustainability NW, Giants 
Basin, Potato Wharf, 
Castlefield, Manchester, M3 
4NB
Tel- 0161 834 8834 
Fax- 0161 819 1102 www.snw.ors.uk
No information held.
Referred to Mersey Basin Campaign, 28th 
floor, Sunley Tower, Piccadilly Plaza, 
Manchester, M l 4BT. Tel- 0161 242 8200
. ABP Garston Callum Couper (Port Manger)
ABP Garston, Port Office, 
Garston, Liverpool, L19 2JW •Tel-0151 4275971
• Ccouper@abports.c 
o.uk
Liverpool Airport Andrew Dutton (Env. Manager)
Liverpool Airport PLC, 
South Teriminal, Liverpool 
John Lennon Airport, 
Liverpool, L24 1YD
Tel-0151 2884000 
Fax-01512884004
Adutton@liverpool
airport.com
Mersey Docks 
and Harbour 
Company
Mersey Docks and Harbour 
Company, Maritime Centre, 
Port of Liverpool, L21 1LA
Tel- 0151 9496000 
Fax- 0151 9496300
www.merseydocks. 
co.uk
Fiddlers Ferry 
Power Station
Telephoned, will send list of information and 
own bird data held.
Manchester Ship 
Canal Company
R. Howells : 
(Chief Engineer)
Manchester Ship Canal 
Company Ltd, General 
Enquiries, Port Division 
Offices, Runcorn
Tel- 01928 567465 
Fax- 01928 567469
Mail@shiDcanal.co. 
nk
Info requested not held by the company, 
suggested contacting bird watchers, EN and 
EA.
Ellesmere Port 
and Neston 
Borough Council
Council Offices, 4 Civic 
way, Ellesmere Port, 
Cheshire, CH65 OBE
Tel- 0151 356 6566 
or 0151 356 6667
EA 2001 Mersey Benthos Survey Results EA Sample List
S i i l C t S i S SiBeMCjR, m m s B m Date Ifihstr Type ' l l S i M B M
AG036 merO 1.-19 SJ 40000 83000 SJ 39925 83382 14-Aug-01 Hovercraft Mud Intertidal n/a 339925 383382
AG037 mer01-24 SJ 41000 82000 SJ 41000 82000 14-Aug-01 Hovercraft Sand intertidal n/a 341000 382000
AG038 mer01-01 SJ 34000 88000 SJ 33998 88008 12-Sep-01 CS.V Sand Subtidal 12.1 333998 388008
AG039 mer01-02 SJ 34000 87000 SJ 34003 86995 12-Sep-01 CSV Mussel Shells Subtidal 17.9 334003 386995
AG040 mer01-03 SJ 35000 87000 SJ 35008 87001 12-.Sep-01 CSV Sand Subtidal 6.8 335008 387001
AG041 mer01-05 SJ 35000 86000 SJ 35013 86002 12-Sep-01 CSV Shells/Stones Subtidal 15.2 335013 386002
AG042 mer01-06 SJ 36000 86000 SJ 36001 86084 12-Sep-01 CSV Muddy Sand Subtidal 5-1 336001 386084
AG043 mer01-07 SJ 37000 86000 SJ 36989 85996 12-Sep-01 CSV . Sand Subtidal 11.1 '336989 385996
AG044 mer01-10 SJ 37000 85000 SJ 36794 85004 12-Sep-01 CSV Sand Subtidal 5.4 336794 385004
AG045 m erOl-ll SJ 38000 85000 SJ 38001 84987 12-Sep-01 CSV Sand Subtidal 5.7 338001 384987
AG046 mer01-13 SJ 37000 84000 SJ 3700.8 84007 12-Sep-01 CSV Sand Subtidal 5.5 337008 384007
AG047 mer01-14 SJ 38000 84000 SJ 38009 83987 12-Sep-01 CSV Sand Subtidal 3.4 338009 383987
AG048 mei01-15 SJ 39000 84000 SJ 39005 83988 12-Sep-01 CSV Sand Subtidal 7.2 339005 383988
AG049 merOl-18 SJ 39000 83000 SJ 39003:82962 12-Sep-01 csv Sand Subtidal 5.2 339003 382962
AG050 mer01-23. SJ 40000 8200C SJ 4001:0 82007 12-Sep-01 CSV Sand Subtidal 4.6 340010 382007
AG051 mer01-17 SJ 38000 8300C SJ 38003 8298C 12-Sep-01 CSV Sand Subtidal 4 338003 382980
AG052 ' mer01-20 SJ 37000 8200C SJ 37007 81995 12-Sep-01 CSV ■ Sand Subtidal 0 337007 381995
AG053 mer01-16 SJ 37000 8300C SJ 37016 8299£ 12-Sep-01 CSV Sand Subtidal 3.9 * 337016 382998
AG054 mer01-12 SJ 36000 8400C SJ 36008 83987 12-Sep-01 CSV Sand Subtidal 6.6 336008 383987
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i4. Conservation objectives for SPA interest features
Under Regulation 33(2)(a) q f  the C onservation  (Natural Habitats &c.) R egulations 1994, as am ended, 
English N ature has a du ty  to advise o ther relevant authorities as to the conservation objectives for the 
European site. The conservation objectives for the Mersey Estuary European marine site interest features 
are provided below and should be read in the context o f other advice given in this package, particularly:
the attached m aps show ing the  ex ten t o f  the sub-features; 
sum m ary inform ation on the interest o f  each o f the features; and
the favourable condition table, providing information on how to recognise favourable condition 
for the feature, w hich will act as a basis for the developm ent o f  a m onitoring program m e
4.1 T h e  co n se rv a tio n  o b jec tiv e  fo r th e  in te rn a tio n a lly  im p o rta n t p opu la tions o f re g u la r ly  
o c c u rr in g  m ig ra to ry  b ird  spec ies
i Subject to natural change, m aintain in favourable condition3 the habitats for the in te rn a tio n ally !
| im p o r ta n t  p o p u la tio n s  o f  re g u la r ly  o ccu rrin g  m ig ra to ry  b ird  species, under the Birdsj
| D irective, in particular: i
l i
j • In te r t id a l  sed im en ts
• R ocky  sh o re s  ;
I • S a ltm a rsh
I ■ i
'N um bers o f  bird species using these habitats are given in Table 1___________  I
4.2 T h e  co n se rv a tio n  o b jec tiv e  fo r  th e  in te rn a tio n a lly  im p o rta n t assem blage o f  w a te rfo w l
Subject to natural change, m aintain in favourable condition5 the habitats for the in terna tionally ! 
im p o rta n t a ssem b lag e  o f  w a te rfo w l, under the Birds Directive, in particular: , I
I
!
• In te r tid a l  sed im en ts  I|
• R o ck y  sh o re s
• S a ltm a rsh  I
| ; . 
[Numbers o f  bird species using these habitats are given in Table 1 ’ :
Note: These SPA conservation objectives focus on habitat condition in recognition that bird 
populations m ay change as a reflection o f  national or international trends or events. Annual 
counts for qualifying species will be used by English Nature, in the context o f  five year peak 
means, together with available information on UK population and distribution trends, to assess 
w hether this SPA is continuing to m ake an appropriate contribution to the Favourable 
Conservation Status o f  the species across Europe.
F o r  a d e ta i le d  d e f in i t io n  o f  h o w  to  r e c o g n ise  fa v o u ra b le  c o n d it io n  se e  tab le  2 ( S e c tio n  5 )
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Table 1 Inform ation on populations of bird species qualifying under the Birds Directive using 
the Mersey Estuary European marine site at the time the SPA was classified (1995).,,
Internationally im portant populations of regularly occurring migratory bird species.6
Species Population (5 yr peak mean for 1987/88 - 
1991/92 (unless stated otherwise )*
Dunlin (Calidris alpina) - wintering 2.3% east Atlantic flyway 32,528 birds
Redshank (Tringa totanus) - wintering 2.7% east Atlantic flyway 4,080 birds
Pintail (Anas acuta) - wintering 8.5% north-west European 5,925 birds
Ringed plover (Charadrius hiaticula) 
- autumn passage
2.9% east Atlantic flyway (1989) 1,453-birc’-
Shelduck (Tadorna tadorna) - wintering 1.8% north-west European 4,510 birds
Teal (Anas crecca) - wintering 2.9% north-west European 11,705 birds ,
Redshank (Tringa tolanus) - autumn 
passage
2.3% east Atlantic flyway (1987 to 1991) 
3,516 birds
An internationally im portant assemblage of waterfowl.
Im portance Population (5 yr peak mean 1987/88 - 1991/92 )* [
Mersey Estuary supports large 
populations of wintering waterfowl.
78,015 individual birds (47,714 waders and 30,30 i wildfow. ^
Nationally im portant bird populations within internationally im portant assemblages of w ater fowl t
Species Im portancef 1
Wigeon (Anas penelope) 2.6% G.B. • Nationally important population
Grey plover (Pluvialis squatarola) 4.1% G.B. Nationally important population j
Black-tailed godwit (Limosa limosa) 2.2% G.B. Nationally important population
Curlew (Numenius arquata) 1.6% G.B. Nationally important population j
t O f  additional non -q u a lify in g  in terest
The M ersey  E stuary  is  re g u la r ly  used  by  1 %  o r  m o re  o f  th e  b io g e o g ra p h ic a l  p o p u la t io n  o f  a  . 
r e g u la r ly  o c c u r r in g  s p e c ie s  (o th e r than th o se  lis te d  o n  A n n e x  1) in a n y  se a so n  ( C r a n s w ic k  e t  
a l., 199 5 ).
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Specics Importance
Redshank (Tringa totanus) - spring 
passage i.e. not component of 
wintering assemblage
Nationally important population
Dunlin (Calidris alpina) - autumn 
passage i.e. not component of 
wintering assemblage
Nationally important population
* SPA citation (October 1993) held on Register of European marine sites for Great Britain.
NB: A number o f species may be added following the SPA review.
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5. Favourable condition table
The favourable condition table is supplied as an integral part o f  English N a tu re ’s R egulation  33 advice 
package. It is intended to  supplem ent the conservation objectives only in re lation to m anagem ent o f  
activities and requirem ents on m onitoring the condition o f  the site and its features. T he table does no t 
by itse lf  provide a com prehensive basis on which to assess plans and pro jects as required  under 
Regulations 20 and 48-50, but it does provide a basis to inform the scope and nature o f  any  ‘appropriate 
assessm en t’ that m ay be needed. It should be noted that appropriate assessm ents are, by contrast, a 
separate activ ity  to condition  m onitoring requiring consideration o f  issues specific  to individual plans 
or projects. English  N ature  will provide m ore detailed advice to 'com petent and re levan t authorities to 
assess the im plications o f  any given plan or project under the Regulations, w here appropriate, at the time 
a plan or project is being considered.
The favourable condition  table is the principle source o f  information that English  N ature  will use to 
assess the Condition o f  an interest feature and as such com prises indicators o f  condition . On many 
terrestrial European sites, w e know  sufficient about the preferred or target cond ition  o f  qualifying 
habitats to  be able to define m easures and associated targets for all attributes to be assessed  in condition 
m onitoring. A ssessm ents as to w hether individual interest features are in favourable condition  will be 
m ade against these targets. In European m arine sites we know less about habitat condition  and find it 
difficult to specify favourable condition. Individual sites within a single m arine habitat category are also 
all very different, further ham pering the identification o f  generic indicators o f  condition. A ccordingly, 
in the absence o f  such inform ation, condition o f  interest features in European m arine sites will be 
assessed against targets based on the existing conditions,'w hich m ay need to be estab lished  through 
baseline surveys in m any cases.
The assum ption that existing interest features on European m arine sites are in favourab le  condition will 
be tested in the.2000 - 2006 reporting  period and the results subsequently fed back into o u r advice and 
site managem ent. W here there is m ore than one year’s observations on the condition o f  m arine habitats, 
all available inform ation w ill need to  be used to set the site within long-term trends in o rder to form a 
view on favourable condition. W here it m ay becom e clear that certain attributes are a cause for concern, 
and if  detailed studies prove this correct, restorative managem ent actions w ill need to  be taken to return 
the interest feature from  unfavourable to favourable condition. It is the intention o f  E nglish  N ature to 
provide quantification o f  targets in the favourable condition table during the 2000 - 2006 reporting 
period. ■ ■
This advice also provides the basis for discussions with m anagem ent and advisory  groups, and as such 
the attributes and associated  m easures and targets m ay be m odified over time. T he aim  is to produce a 
single agreed set o f  attributes that will then be monitored in order to report on the cond ition  o f features. 
M onitoring o f  the  attributes m ay be o f  fairly coarse methodology, underpinned by m ore rigorous 
methods on specific areas w ithin the site. To m eet UK agreed com m on standards, English  N ature will 
be com m itted to reporting on each o f  the attributes subsequently listed in the final version  o f  the table, 
although the inform ation to be used may be collected by other organizations through agreem ents.
The table will be an im portant, but not the only, driver o f  the site m onitoring program m e. O ther data, 
such as results from  com pliance m onitoring and appropriate assessments, will also  have an important 
role in assessing condition. T he m onitoring program m e will be developed as part o f  the m anagem ent 
schem e process through d iscussion  with the relevant authorities and other interested parties. English 
N ature will be responsib le for collating the inform ation required to assess condition and will form a 
judgem ent on the condition o f  each feature within the site, taking into account all ava ilab le  inform ation 
and using the favourable condition  table as a guide.
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Box 1 G lo ssa ry  o f  te rm s used in the fav o u rab le  cond ition  tab le
Interest feature The habitat or species for which the site has been selected.
Sub-feature An ecologically  im portant sub-division o f  the interest feature.
Attribute. Selected characteristic o f  an interest feature/sub-feature which provides an 
indication o f  the condition o f the feature to which it applies.
M easure W hat will be measured in terms o f the units o f  m easurem ent, arithm etic nature 
and frequency at which the m easurem ent is taken. This m easure w ill be 
attained using a range o f methods from broad scale to m ore specific across the 
site.
T arget This defines the desired condition o f  an attribute, taking into account 
fluctuations due to natural change. Changes that are significantly different from 
the target will serve as a trigger mechanism through which som e fu rther 
investigation or remedial action is taken.
C om m ents The rationale for selection o f the attribute.
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Table 2 Favourable Condition Table for Mersey Estuary European marine site
Numbers of bird species using these habitats are given in Table 1
NB - Many o f  the attributes will be able to be m onitored at the sam e tim e or during the same survey. The frequency o f sam pling for m any attributes m ay need 
to be greater during the first reporting cycle in order to characterise the site and establish the baseline.
t -M E R E S !
F E -Y f l 'S E
s r R -
FE A T U R E .
V T lK IB f  FE T A R G E T C O M M E N T ^
In te rn a tio n a lly '
im portant
assem blage
including
internationally
im portant
features-
D isturbance in 
feeding and 
roosting areas.
R eduction or 
disp lacem ent o f  w intering 
birds m easured using 5 
year peak mean 
inform ation on 
populations.
N o significant reduction in 
num bers o r displacem ent o f 
wintering birds from an 
established baseline, subject to 
natural change.
S ignificant d isturbance a ttribu tab le  to hum an  activ ities can  resu lt in 
reduced food intake and / o r increased energy expenditu re . F ive  year 
peak m ean inform ation on populations w ill be used as th e  b asis for 
assessing w hether d isturbance is dam aging.
populations o f
m igratory
species
A bsence o f 
obstruction to 
view  lines
O penness o f  terrain 
unrestricted by 
obstructions, m easured 
periodically  (frequency to
No increase in o b s tru d io n s to  
existing bird view lines, 
subject to natural change.
W aterfow l require unrestricted  v iew s over 200m  to a llow  early  detection  
o f predators when feeding and roosting.
Intertidal
sedim ents
E xtent and 
d istribution  o f 
habitat
A rea (ha), measured, once 
per reporting  cycle.
No decrease in extent from an 
established baseline1, subject 
to natural change.
Intertidal sedim ents and their com m unities p ro v id e  both ro o stin g  and 
feeding areas for the m igratory  species o f  birds.
Intertidal
sedim ents
and
saltm arsh
Food
availability
Presence and abundance 
o f intertidal invertebrates. 
M easured periodically  
(frequency to b e ' 
determ ined)
Presence and abundance o f  
prey species should not deviate 
significantly from an 
established baseline7, subject 
to natural change. '
Im portant prey species are m arine invertebrates such  as m olluscs, m arine 
w orm s and crustaceans including: Nereis, M acom a, H ydrobia , Crangon  
and Carcinus for dunlin , H ydrobia, M acom a,C orophium  and N ereis for 
redshank, Nereis, H ydrobia  and Corophium  fo r shelduck , H ydrob ia  fo r 
teal and p intail, Macoma, C erastoderm a an d  N ereis fo r b lack-ta iled  
godw it, Nereis, H ydrobia, Corophium  for curlew , N ereis, A ren ico la  and  
N otom astus for grey plover, Gamfnartis fo r ringed plover.
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In ternationally
im portant
assem blage
including
internationally
Intertidal 
sedim ents ■
Food
availability
Presence and abundance 
o f  m ud-surface plants and 
green algae. M easured 
periodically (frequency to 
be determ ined)
Presence and abundance of 
prey species should.not deviate 
significantly from  an 
established baseline7, subject 
to natural change.
Enter omorpha is im portant fo r w igeon
im portant 
populations o f 
m igratory
Rocky
shores
E xtent and 
d istribution o f  
habitat
A rea (ha), m easured once 
per reporting cycle.
No decrease in extent from  an 
established baseline7, subject 
to natural change.
W aterfow l feed and roost on the rocky shores o f the  M ersey E stuary  SPA.
Food
availability
Presence' and abundance 
o f  intertidal invertebrates 
and green algae. 
M easured periodically 
(frequency to be 
. determ ined)
Presence and abundance of 
prey species should not deviate 
significantly from an 
established baseline7, subject 
to natural change.
W aterfow l including ringed plover, redshank and curlew . Prey species 
include m arine invertebrates such as m olluscs and crustaceans including: 
Nereis, Macoma, H ydrobia, C rangon  and Carcinus for dunlin , H ydrobia, 
M acom a , Corophium  and Nereis for redshank, Nereis, H ydrobia  and 
C-orophium for shelduck, H ydrobia  for teal and pin tail, M acom a, 
Cerastoderm a and Nereis for b lack-tailed godw it, Nereis, H ydrobia, 
Corophium  for curlew, N ereis , A renicola and N otom astus for grey 
plover, Gammarus for ringed p lover and Enterom orpha  fo r w igeon.
Saltm arsh E xtent and 
d istribution o f 
habitat
A rea (ha), measured once ■ 
per reporting cycle.
No decrease in extent from  an 
established baseline7, subject 
to natural change.
W aterfow l feed and roost w ithin the saltm arsh areas o f  the M ersey 
Estuary SPA.
Food
availability
Presence and abundance 
o f  soft leaved and seed 
bearing plants. M easured 
periodically (frequency to 
be determ ined).
Presence and abundance of 
food species should not deviate 
significantly from a n  
established baseline7, subject ■ 
to natural change.
Salicornia  and Atriplex  are im portant for teal.
A grostis slolonifera, Puccinellia m aritim a  and Salicornia. spp. im portant 
for wigeon.
V egetation
C haracteristics
Open, short vegetation or 
bare ground
predom inating  (roosting 
and feeding).
Vegetation height throughout 
areas used for feeding and 
roosting should not deviate 
significantly from an 
established baseline7, subject 
to natural change.
Vegetation o f <10cm  is required, th roughout areas used by roosting  
waders e.g. dunlin and redshank. W igeon requ ire  sw ard  heights o f  <5cm  
in areas used for feeding.
7. Baselines to be determined during the first reporting cycle.
NB. Extreme events (such as storms reducing or increasing salinities, exceptionally cold winters or warm summers) also need to be recorded as they may be critical in influencing 
ecological issues in the Mersey Estuary and may well be missed 'by routine monitoring. ' ■
Appendix 3: Results of Environment Agency Summer 2001 Invertebrate Survey
EA 2001 Mersey Benthos Survey Results EA Sample List
SiBWHBBkr- § M 3 f l t e s s g j i M i i i i ig-pc i i f g K S
AG001 mer01-26 SJ 49000 82000 SJ 48975 81987 13-Aug-Ol hovercraft; Sand intertidal i/a 348975 381.987
AG002 . mer01-37 SJ 48000 81000 SJ 48002 80995 13-Aug-01 hovercraft Sand intertidal i/a 348002 380995
AG003 merOl-38 SJ 49000 81000 SJ 48937 80936 13-Aug-01 hovercraft Sand Intertidal n/a 348937 380936
AG004- mer01-50 SJ-49000 80000 SJ 49006 79994 1.3-Aug-01 Hovercraft Muddy Sand intertidal a/a 349006 - 379994
AG005 mer01-49 SJ 48000 80000 SJ 47942 80008 13-Aug-01 Hovercraft Sand Intertidal n/a 347942 380008
AG006 merOl-56 SJ 48000 79000 SJ 48005 79279 13-Aug-01 Hovercraft Sandy-Mud [ntertidal n/a 348005 379279
AG007 - merOl-55 SJ 47000 79000 SJ 46885 79130 13-Aug-01 Hovercraft Mud Intertidal n/a 346885 379130
AG008 mer01-48 SJ 47000-80000 SJ 46972 79907 13-Aug-01 Hovercraft Sand Intertidal n/a 346972 ' 379907
AG009 merOl-36 SJ 47000 81000 SJ 46999 80973 13-Aug-01 Hovercraft Mud ■ Intertidal n/.a 346999 380973
AGO 10 merOl-35 SJ 46000 81000 SJ 45995 80973 13-Aug-01 Hovercraft Sand Intertidal. n/a 345995- 380973
AGO 11 mer01-47 SJ 46000 80000 SJ 45992 80033 13-Aug-01 Hovercraft Sand Intertidal n/a 345992 380033
AGO 12 mer0l-46 SJ 45000 80000 SJ 44999 79997 13-Aug-01 Hovercraft Sand Intertidal n/a 344999 379997
AGO 13 ' merO 1-34 SJ 45000 81000 SJ 45068 80997 13-Aug-01 Hovercraft Sandy Mud Intertidal n/a 345068 380997
AGO 14 mer01-33 SJ 44000 81000 SJ 44008 80993 13-Aug-01 Hovercraft Sand Intertidal n/a 344008 . 380993
AGO 15 mer01-45 SJ 44000 80000 SJ 44006 79992 13-Aug-01 Hovercraft Sand Intertidal n/a 344006 379992
AGO 16 mer01-32 SJ 43000 81000 SJ 43003 81001 13-Aug-01 Hovercraft Sand Intertidal n/a 343003 381001
AGO 17 mer01-44 SJ 43000.80000 SJ 42995 79999 13-Aug-01 Hovercraft Sand Intertidal n/a 342995 379999
AGO 18 merOl-54- SJ 43000 79000 SJ 42997 78995 13-Aug-01 Hovercraft Sand Intertidal n/a 342997 378995
AGO 19 merOl-58 SJ 43000 78000 SJ 43003 78038 13-Aug-01 Hovercraft Mud Intertidal n/a 343003 378038
AG020 raer01-57 SJ 42000 79000 SJ 42280 78462 13-Aug-01 Hovercraft Mud Intertidal n/a 342280 378462
AG021 merOl-53 SJ 42000 7900C SJ 4-2047 78943 13-Aug-01 Hovercraft Sand Intertidal n/a 342047 378943
AG022 merOl-31 SJ 42000 8100C SJ 42001 80999 13-Aug-01 Hovercraft Sand Intertidal' n/a 342001 380999
AG023 mer01-25 SJ 42000 8200C SJ 41999 82019 13-Aug-01 Hovercraft Mud Intertidal n /a’ 341999 382019'
AG024 merOl-52 SJ 41000 7900C SJ 40996 78996 14-Aug-Ol Hovercraft Mud Intertidal n/a 340996 378996
AG025 merOl-51 SJ 40000 7900C SJ 40001 78998 14-Aug-01 Hovercraft Mud Intertidal n/a 340001 378998
AG026 ■ merOl-39 SJ 38000 8 1 OOC)SJ 38003 79997 14-Aug-01 Hovercraft Mud Intertidal n/a ■ 338003 379997
AG027 mer01-40 SJ 39000 8000C SJ 39002 80005 14-Aug-01 Hovercraft Sandy Mud Intertidal r\Ja 339002 380005
AG028 mer01-41 SJ 40000 8000C SJ 39662 79962 14-Aug-01 Hovercraft Sand . Intertidal n/a 339662 379962
AG029 mer01-43 SJ 42000 8000C SJ 42006 80002 14-Aug-01 Hovercraft Sand Intertidal n/a 342006 380002
AG030 mer01-30 SJ 41000 8100()SJ 40955 8103C 14-Aug-01 Hovercraft Sand Intertidal n/a 340955 381030
AG031 mer01-29 SJ 40000 SlOOOjSJ 40000 81 OOC 14-Aug-01 Hovercraft Sand Intertidal n/a 340000 381000
AG032 mer01-28 SJ 39000 8100qSJ 38981 8102' 14-Aug-01 Hovercraft Muddy Sand Intertidal n/a 338981 381025
AG033 mer01-27 SJ 38000 8100aSJ 38148 SlOSi1 14-Aug-01 Hovercraft Muddy Sand Intertidal n/a ■ 338148 381082
AG034 merOi-21 SJ 38000 8200aSJ 38004 8199' 14-Aug-01 Hovercraft Sand Intertidal n/a 338004 ' 381997
AG035 mer01-22 SJ 39000 82000|SJ 38641 8196<) 14-Aug-01 Hovercraft Muddy Sand Intertidal n/a 338641 381960
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AG036 mer01-19 SJ 40000 83000 SJ 39925 83382 14-Aug-01 Hovercraft Mud intertidal n/a 339925 383382 •
AG037 merOl-24 SJ 41000 82000 SJ 41000 82000 14-Aug-01 Hovercraft Sand intertidal n/a 341000 382000
AG038 mer01-01 SJ 34000 88000 SJ 33998 88008 12-Sep-01 CSV Sand Subtidal 12.1 333998 388008
AG039 mer01-02 SJ 34000 87000 SJ 34003 86995 12-Sep-01 CSV Mussel Shells Subtidal 17.9 334003 386995
AG040 mer01-03 SJ 35000 87000 SJ 35008 87001 12-Sep-01 CSV Sand Subtidal 6.8 335008 387001
AG041 mer01-05 SJ 35000 86000 SJ 35013 86002 12-Sep-01 CSV Shells/Stones Subtidal 15.2 335013 386002
AG042 merO 1 -06 SJ 36000 86000 SJ 36001 86084 12-Sep-01 CSV Muddy Sand Subtidal 5.1 336001 386084
AG043 mer01-07 SJ 37000 86000 SJ 36989 85996 12-Sep-01 csv ; Sand Subtidal 11.1 336989 385996
AG044 mer01-10 SJ 37000 8500d SJ 36794 85004 12-Sep-01 CSV Sand Subtidal 5.4 336794 385004
AG045 m erOl-il SJ 38000 85000 SJ 38001 84987 12-Sep-01 CSV Sand Subtidal 5.7 338001 384987
AG046 merOl-13 SJ 37000 84000 SJ 3700.8 84007 12-Sep-01 csv Sand Subtidal 5.5 337008 384007
AG047 mer01-14 SJ 38000 84000 SJ 38009 83987 12-Sep-01 CSV. Sand Subtidal 3.4 338009 383987
AG048 merOl-15 SJ 39000 84000 SJ 39005 83988 12-Sep^Ol CSV Sand Subtidal 7.2 339005 383988
AG049 merOl-18 SJ 39000 8300C SJ 39003 82962 12-Sep-01 CSV Sand. Subtidal 5.2 339003 382962
AG050 mer01-23 SJ 40000 8200C SJ 4001:0 82007 12-Sep-01 CSV Sand Subtidal 4.6 340010 382007
AG051 mer01-17 SJ 38000 8300C SJ 38003 8298C 12-Sep-01 CSV Sand Subtidal 4 338003 382980
AG052 ' mer01-20 SJ 37000 8200C SJ 37007 81995 12-Sep-01 CSV - Sand Subtidal 0 337007 381995
AG053 mer01-I6 SJ 37000 8300C SJ 37016 82998 12-Sep-01 CSV Sand Subtidal 3.9 * 337016 382998
AG054 mer01-12 SJ 36000 8400C SJ 36008 83987 12-Sep-01 CSV Sand Subtidal 6.6 336008 383987
EA 2001 Mersey Benthos Survey Results Species Abundance M2
S p ec ies  abun d an ce  resu lts  of Environm ent Agency benthic survey of the Mersey (Summer 2001)
mer01-37 mer01 -50 mer01-56 mer0l*55 mer01-48 mer01-36 mer01-35 merOl-47 mer01-46 mer01-34 mer01-33 mer01-45 mer01-44 mer01-54
Core Core Core Core ; Core Core Coee Core Core Core Core Core Core Core
AGQ02 AG904 AG006 AG007 AG008 AG009 AG010 AG011 AG012 AG013 AG014 AG015 AG017 AG018
Nemertean spp. 0 0 0 0 ■ 0 0 0 0 0 0 0 0 0 0
Nemertean sp. indet. A 0 0 0 0 ■ 0 0 0 0 0 0 0 0 0 0
Nematoda spp. 0 0 0 0 0 -0 0 0 0. 0 0 0 0 ‘ 0
Eteohe lonqa 0 0 0 ■ 0 ; 0 0 0 0 ' 1Q0 ' 0 0 0 0 0
Anaitides mucosa 0 0 0 ■ 0 . o ■ 0 0 0 0 0 O' ■ ■ 0 " 0 0
Eumida sanguinea 0 o- 0 0 ■. 0 0 0 0 0 0 0 0 0 0 ■
Givcera tridactyla 0 .0 0 ■ 0 0 0 -0 0 0 O' 0 0 0 0
Hediste. diversJcolor 100 0 0 100 100 0 0 0 0 200 0 , 0 0 0
Nephtys spp. (ind. juveniles) 0 0 0 0 0 0 0 0 0 0. 0 100 0 0
Lumbrineris sp. indet. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Pofydora spJndet. 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Poivdora ?ciliata - O' 0 0 0 ■ 0 0 0. 0 0 0 0 0 0 ' 0
Poivdara ?comuta 0 0 0 0 0 .0 ■ o .. 0 0 0 0 0 0 0
Pvaospio elepahs ' 100 0 0 0 0 o- 0 0 .0 300 0 0 0 0 .
Spio rnartin.ensis 0 0 O'. 0 0 0 0 Q 0 0 ■o ■ 0 0 0
Streblospio shrubsolii ■ 0 0 .0 0 . 0 0 . 0 0 0 0 0 0 0 0
Cirratulidae so . indet, 0 0 0 0 ■ 0 0 ■ 0 0 ,■ 0 0 0 0 0 0
Capltella sp. complex 0 0 0 0 0 ■o ■ o 0 0 0 0 0 0 0
Tubificidae-spp. 0 0 0 0. 0 0 . 0 ■ 0 0 0 0 0 0 0
Heterochaeta costata 0 - 0 0 100 0 200- 0 0 0 0 0 0 0 0
Tub'ificpides benedii 0 . 0 100 . 0 0 0 0 ' 0 0 0 0 0 0 0
Mvsidacea sp. 'indet. 0 . . 0 0 0 0 0 • 0. 0. . 0 0 0 0 0 0
Gastrosaccus sp in ife r 0 0 0 0 0 0 .0 0 0 0 Q 0 0 0
Atvius swammerdamei 0 0 0 0 0. 0 0 0 0 . 0 0 0 0 0
Bathyporeia piiosa 0 100 '0 ‘ 0 0 0 '0 200 0 0 0 0 100 200
Haustdrius arenarius .0 0 0 0 0 0 0 0 0 0 0 0 0 0
Gammarus safin us 0 0 ' 0 0 0 0 0 0 0 0 0 0 0 0
Corophium volutator 0 ■ 0 0 0 . . 0 500 0 0 0 ' 0 0 0 0 0
Eurydice pulchra 0 0 0 0 0 0 o . ...... 0 0 0 0 0 0 0
Pseudoouma fongicomis 0' 0 0 0 . 0 . 0 ' 0 0 0 0 0 0 0 0
C ardnus m aenas iuveniles 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Hvdrobia ufvae 0 0 0 0 0 0 *0 0 0 ' 0 0 0 0 0
Myltiius edulis 0 0 0 o 0 100 0 ■■ 0 0 100 0 0 0 0
Macoma balthicef 0 0 . 0 300 : ■ .100 0 0 0 0 1200 600 0 0 100
Scrobicularia plana 0 0 0 0 : 0 0 0 0 0 0 0 0 0 0
. Mya truncata (juveniles) 0 0 0 0 ■ 0 0 0 0 0 0 0 0 0 0
EA 2 001 Mersey Benthos Survey Results
Species Abundance M2
EA 20Ch Mersey Benthos Survey Results
Species Abundance M2
Species abundance res
EA 2001 Mersey Benthos Survey Results Mersey - Biomass (g)
Biomass results of Environment Agency benthic survey of the Mersey (Summer 20Q1)
mer01-26 mer.01-37 fner01-38 mer01-50 mer01-49 mer01-56 rner01-55 mer01-48 mer01-36 mer01-35 mer01-47 mar01-46 mer01-34 merQ1-33 mer01-45
MCS Code AG001 AG002 AG003 AG004 AG005 AG006 AG007 AG008 AG009 AG010 AG011 AG012 AG013 AG014 AG015
inidaria
■ \ctinaria sp. Indet.
-JEMERTEA
G00.01 ' Memertean so d .
G00Q1 Nemertean sp. indet. A
'iEMATODA
HD001 Hematoda spp.
Annelida
Polychaeta
P0118 Eteone lonaa 0.0004 *
P0145 Anaitides mucosa
P0167 Eumida sanquinea
P0265 Glycera tridactyla
P0461 Hediste diversicolor 0.0222 0.0135 0.008 0.0195
P0494 Nephfys spp. find, juveniles) 0.0007
P0572 Lumbrineris sp. indet.
P0748 Polvdora sp.indet.
P0752 Polvdora ?ciliata
P0753 Polvdora ?comuta I
P0776 Pyctospio elegans <0.0001 0.0012
P0791 S.pio martinensis .
P0799 Streblospio shrubsolii
P0822, Cirratulidae sp. indet.
P0906 Capitella sp. complex
Oligochaeta
P1425 Tubificidae spp.
P1479 ' Heterochaeta costata <0.0001 0.0005
P-1490 Tubificoides bsnedii 0.0003
Crustacea
R0077 Balanus crenatus
S0025 Mvsidacea sp. indet.
S0044 Gastrosaccus spinifer
S0412 Atylus swammerdamei
S0457 Bathyporeia pilosa 0.001 0.0038
S0462 Haustorius arenarius '
S0481 Gammarus salinus ■
-S0S16 Corophium volutator 0.0074
S0854 Eurydice pulchra
S1236 Pseudocuma lonqicomis
S1594 Carcinus maenas juveniles
Mollusca
W0385 Hydrobia ulvae
W1695 Myltilus edutis 0.0006 <0.0001
W2029 Macoma balthica 0.0377 0.0223 0.4083 0.3903
W2068 Scrobicularia plana
W2147 Mva truncata (iuveniles) ■
Bryozoa
Y0080 Alcyonidium mytili -
IY0172 Conopeum reticulum *
EA 2001 Mersey Benthos Survey Results . Mersey - Biomass (g)
Biomass results of Environment
1 mer01-32 mer01-44 mer01-54 merOt-58 mer01-57 mer01-53 mer01-31 mer01-25 mer01-52 merOl-51. mer01-39 mer01-40 mer01-41 mer01-30 mer01-29
MCS Code AG01S AG017 AG018 AG019 AG020 AG021 AG022 AG023 AG024 AG025 AG026 AG027 AG028 AG030 AG031
^nidaria
\ctinaria sp. indet.-
'JEMERTEA *
G0001 Vemerfean spp.
G0001 Vemertean sp. indel. A
'JEMATODA
HD001 Nematoda spp. <0.0001
Annelida
. 3olychaeta
P0118 Eteone ionpa 0 .0018 0 .0018
P 0145 Anaitides mucosa
P 0167 Eumida sanpuinea
P 0265 Glycera tridactyla
P0461 Hediste diversicolor 0.0343 0.1394 0.0025
P0494 Nephtys spp. find, juveniles)
P0572 Lumbrineris sp. indet.
P0748 Poiydora sp.indet.
P0752-' Polydora ?ciliata
P0753 Polydora ?cornuta \ !
P0776 Pygospio elegans 0.0002
P079.1 Spio martinensis
P0799 Strebiospio shrubsolii <0.0001
P0822' Cirratulidae sp. indet,
P0906 Capiteiia, sp. complex
Oligochaeta
P1425 Tubificidae spp. 0.0014 0.0002
P1479 He'terochaeta costata - 0.0001 0.0004 0.0013 0.0001
P1490 Tubificoides benedii 0.0001 0.0224 0.0413 0.0063
Crustacea
R0077 Balanus crenatus
S0025 Mysidacea sp. indet.
S0044' Gastrosaccus spinifer
S0412 Atylus swammerdamei
S0457 Bathyporeia piiosa 0.002 0.0008 0.0055 0.0002
S0462 Haustorius arenarius
S0481 Gammarus saiinus
S0616 Corophium volutator 0.0149 0.0036 0,03 0.0151
S0854 Eurydice puichra
.31235 Pseudocuma lonqicomis
S1594 Carcinus maenas juveniles
Mollusca
W0385 Hydrobia uivae 0.0172 0.0381 0.0111
W1695 Myltilus eduiis
W2029 Macoma baithica 0.4918 0.0102 0.0137 0.0147 0.0245 0.0387 0.0241 0.5534
W2068 Scrobicuiaria plana . 0.2569
W2147 Mya truncata fjuveniles) 0.0002' 0.0005
Bryozoa
Y0080 Aicyonidium mytiii
Y0172 Conopeum reticulum
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Alkyl Lead Pollutiori and Bird 
Mortalities on the Mersey 
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The Toxicity ofTriaikylkead 
Compounds to Birds.
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Metals, Lead
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180. '1986 Wilson KW, Head PC, Jones PD
Mersey Estuary Bird Mortalities - 
Causes, Correctives and 
Conseauences.
Birds Mersey Estuary
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vtercury in the stomach - 
contents of dab (Limahda 
imandq) from the north-east 
rish Sea and Mersey estuary.
norganlc, Metals, 
Mercury, Fish
;
Vlersey Estuary
Reviewed mercury concentrations, in 
tomach contents of dab. A ’ 
decrease in the mercury content of 
Rsh food was observed which 
corresponds reduced inputs at 
Liverpool Bay sewage disposal site. 
Levels in Mersey similar to open sea -
Academic
Journal
Mar. Pol. Bull. 22(4). 172- 
175
1991 Leah RT, Evans SJ, Johnson MS.
Spatial patterns In 
accumulation of mercury by ' 
fish from the north-east Irish Sea.
norganlc. Metals, 
Mercury,
Bioaccumulation,
Fish
slorth East Irish Sea
Compares Mercury concentrations in 
fish (plaice, dab & lesser-spotted 
dogfish) muscle tissue. Relationship 
between mercury concentration and 
fish length and the distance of site 
from the Mersev,
Academic
Journal
Mar. Pol. Bull. 24 (11). 544- 
549 1992 Leah RT, Evans SJ, Johnson MS
Arsenic In plaice (Rleuronectes 
platessa) and whiting 
(Merlangius merlanglus) from 
the north-east Irish Sea.
Inorganic, Metals, 
Arsenic,
Bioaccumulation,
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North East Irish Sea
Analysed arsenic in muscle tissue. 
Concentrations were greater in 
plaice than whiting and, for both 
species, the highest concentrations 
were observed on Liverpool Bay 
sludge-disposal site and towards loM.
Academic
Journal
Environmental Pollution. 75 
(3). 317-322 1992
Leah T, Ma ZY, Evans SJ, 
Johnson MS
Mercury in flounder 
(Platlchthyes flesus)’from 
estuaries and coastal waters of 
the north-east Irish sea.
Inorganic, Metals, 
Mercury,
Bioaccumulation,
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North East Irish Sea
Compared Mercury concentrations in 
Flounder from 3 NW estuaries (Mersey, 
Dee & Ribble) and a t coastal sites in 
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with fish length and signs of age 
accumulation.
Academic
Journal
Marine Environmental 
Research. 41 (3). 281-297 1996
Collings SE, Johnson M'S, Leah 
RT
Metal, contamination in angler- 
caught fish from the Mersey 
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Inorganic, Metals, 
Bioaccumulation, 
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Analysed muscle tissue of 6 fish 
species for mercury, arsenic, lead, 
copper, zinc, chromium and 
cadmium. Mercury In eel and 
flounder in excess of statutory limit In 
Inner estuary. Arsenic high but of low 
toxicology. Other metals in expected
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Journal
Marine Environmental 
Research. 43 (4). 345-358. 1997
Leah RT, johnson MS, Connor L 
Levene C.
Polychlorinated biphenyls In fish 
and shellfish from the Mersey 
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Fish, Invertebrates, 
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Mersey Estuary and 
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mussels (Mytilus eduiis) from the 
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Mersey Estuary and 
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MHCH in'mussels declined from Rock 
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biomagnification o f MHCH 
compounds in plaice and dab.
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systems trialed in Mersey.
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.
-ligh waters at Liverpool Since 
1768: The UK's longest see ievei 
record.
Sea level rise
dentifies high water information from 
Jverpool as arguably second oldest 
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374. 1967 O'Connor BA, Croft JE Pollution in a tidal estuary.
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hydrocarbons in' the Marine 
environment.
Organic,
Organochemlcals, 
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Journal Wat. Sci. Tech. 18. 354-
1986 Whiteiaw K, Cole JA Head PC, Jones, PD
Fluxes of dissolved and 
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contaminating the oil?.
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Yokol, K. and van den Berg, 
C.M;G.
The chemical speciation of 
titanium In sea water using 
catalytic cathodlc stripping 
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Inorganic, Metals, 
Titanium
Review of titanium levels in the 
Mersey. Higher concentrations in low 
salinity areas and conservative in 
behaviour (with some removal at low 
salinities').
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Estuarine Coastal Shelf 
Science. 34 (1). 37-48. 1991 Preston MR, Prodduturu P
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The associations of linear alkyl 
benzenes with bulk properties 
of sediments from the River 
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Inorganic, Organic, 
Organochemicais, 
Sediments
Mersey Estuary
Concentration of alkyl benzenes (LAB) 
reported as function of grain size and 
and organic carbon and lipid 
concentration at 3 sites. LAB 
concentrations in Mersey are 
relatively high and show signs of 
degradation from high bacterial 
activity in the system
■ Academic 
Journal Mar. Poll. Bull. 24. 82-91. 1992 .
Rogers HR, Crathome B, Watts 
CD
Sources and Fates of Organic 
Compounds in the Mersey 
Estuary: Volatile. 
Organohalogeri Compounds.
Organic,
Organochemicals, 
Water Quality
Mersey Estuary
Studied the concentrations and 
distribution of volatile oganohaiogen 
compounds (VOCIs). -Manchester 
Ship.Canal and R. Weaver identified 
as important sources. Concentrations 
decline seawards indicating loss 
(possibly throuah volatilisation).
Academic
Journal Marine Chemistry. 58. 73-8C 1997
Osborne PJ, Preston MR, Chen 
N
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the aerosol ofthe Ritfetfvlersey 
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Sediments
Mersey Estuary
Academic
Journal
Marine Environmental 
Research. 47.311 -329. 1999
Fox MF, Johnson MS, Leah RT, 
Copplestone D
The use of sediment'cores from 
stable and developing 
saltmarshes to reconstruct 
historical pollution, profiles In the 
Mersey Estuary.
Pollution,
Sediments,
Saltmarsh
Mersey Estuary
Sediment profiling used to 'map' 
historical trends in organochlorine 
pollution. Quantities in the reservoir of 
pollutants under these marshes have 
fallen in the last 30-50 years.
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Environment Agency 
Report 2001
Environment Agency
.
Water Quality Monitoring in the 
Mersey
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Metals, Turbidity .
Jersey Estuary
Contains data set from mid 60's (02, 
BOD, nutrients, suspended solids) 
current data also includes metals and 
organic compounds.
University Thesis MSc Thesis, University of ■ Wales, Cardiff 1997 Hering, Ruth
The fish of the Mersey Estuary 
from 1981-97 caught using a 
2m beam trawl; an, analysis of 
results and review of sampling 
procedures
Fish, Water Quality Mersey Estuary
Fish data from beam trawls at 5 
estuary sites beteween 1981 and 1997 
were analysed to detect any 
evidence of long-term changes in the 
popn which might reflect water
University Thesis MSc Thesis, University of Liverpool 1931 Fraser JH
The fauna and flora of the 
Mersey Estuary with special 
reference to pollution and 
sedimentary deposits. .
Ecology, Pollution, 
Water Quality, 
Sediments
Mersey Estuary
Describes fhe fauna and flora at 9 
sites along the Mersey estuary, 
correlated with the physical 
conditions and the effects of
Grey Literature NWW, Rivers Division Report 1979 D'arcy BJ
Bird mortality on the Mersey 
estuary Birds Mersey Estuary
Data collected following a large bird 
mortality event during Autumn/Winter 
1979.
Grey Literature
Imperial Chemical 
industries Limited, Brixham 
Laboratory
1980 Craig NCD, Tapp JF, Taylor D
An investigation of the Inner 
Mersey estuary in connection 
with the 1979 bird mortality 
incident
Birds, Invertebrates, 
Pollution Mersey Estuary
Analysed chemical content of bird 
carcasses from 1979 mortality, 
surveyed- benthic infauna and diet 
preferences of Dunlin, the species 
most severely affected.
Grey Literature
North West Water rivers 
division, BSc Honours 
Dissertation
1981 Hywell-Jones NL r
A study of growth, age and 
distribution qf Macoma balthlc 
on Dungeon Bank, Mersey 
estuary.
Invertebrates
Dungeon Bank, 
Eastham and Weaver 
Sluices
Surveyed distribution and abundance 
of the bivalve mollusc, M. Balthica In 
the Mersey estuary, specifically 
Dungeon Bank. Looked a t age, 
length and weight distribution up the
Grey Literature
North West Water, 
preliminary report DSS-EST- 
80-1
1980 Head PC, D'arcy BJ, Osbaldeston PJ ,
The Mersey Estuary Bird 
Mortality Autumn/Winter 1979- 
80 Preliminary report
Birds,
Bloaccumuiation, 
Inorganic, Metals, 
Lead
Oglet-Hale Marsh (N 
Bank) Weaver-Gowy 
(S)
Determines that 1979 Bird Mortalities 
were a result of consuming prey with 
high levels of Trialkyi lead but is 
Inconclusive as to the pathways 
Involved.
Grey Uterature University of Salford report to  North West Water 1980 Pugh Thomas M
The Ecology of the Mersey 
estuary. Ecology
Grey Uterature North West Water, rivers division report TS-BS-80-4 1980 Williams B
. Observations on the 
occurrence and distribution of 
Invertebrates in part of the 
Mersey estuary November 197?
Invertebrates, 
Water Quality, 
Oxygen, Salinity
26 sites sampled (12 shore, 14 
offshore), concluded that salinity and 
dissolved oxygen levels were main 
factors affecting invertebrate 
distribution, found no toxic ‘hot spots'
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division report TS-DS-82-4 1982 D'arcy BJ
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Wildlife In the Mersey, estuary: 
'lotes on the natural history of*1 
the estuary with regard.t.o 
pollution past and present.
Ecology, History Mersey Estuary
general overview of birds, 
nvertebrates, fish and plants in the 
estuary and the narrows.
Grey Literature' North West Water, rivers division report TS-BS-85-3 1985 Lever, SC
The Macrobenthos of the 
Mersey Estuary- a return to the 
1930's?
Ecology, History Mersey Estuary
Reviews the biological changes on 
the Mersey estuary between 1930 
and 1981 variation In species diversity 
overtime and common species 
abundance chanaes across the
Grey Literature North West Water, rivers division report TS-BS-83-3 1.983 Taylor S
The Fish of the Mersey Estuary. 
Report No.l - Intake Screens
Fish, Tidal Currents, 
Water Quality Mersey Estuary
Monitored Mersey estuary fish 
populations by identifying fish 
removed by screening a t Ince & 
Runcorn power stations. Abundance 
& diversity varied with season, tide & 
water quality
Grey Literature North West Water, rivers division report TS-BS-83-4 1983 Taylor S
The Fish of the Mersey Estuaryi 
Report No.2- Migratory Fish Fish, Ecology Mersey Estuary
examined the Mersey estuary 
tributaries for presence of migratory 
fish species.Of the 8 streams sampled. 
Only 3 contained a varied fish 
population and miqrant species.
Grey Literature North West Water, rivers division report TS-BS-85-2 1985 Taylor S
The Fish 'of the M ersey Estuary. 
Report No.3-Trawling
Fish, Pollution, 
Water Quality Mersey Estuary
15 species of fish were recorded in 
the Mersey estuary, ih good 
condition. The total species list and 
the variation from one site to  another 
may reflect pollution load.
Academic
Journal
J. Mar. Biol. Assoc, of the 
UK. 62(3) 667-684 1982 Langston WJ
The distribution of Mercury In 
British'Estuarine Sediments and 
its availability to deposit- 
feedlna bivalves
Inorganic, Metals, 
Sediments, 
Bioaccumulation, 
Invertebrates
Mersey Estuary
Academic ■ 
Journal
Env. .Toxicology and Water 
Quality 12 (3): 223-229 1997
Leah RT, Johnson MS, Connor L 
Levene CF
DDT group compunds in fish 
and shellfish from the Mersey 
Estuary and Liverpool Bay
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Organochemicals, 
Biaoccumulation, 
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Invertebrates
Mersey Estuary and 
Liverpool Bay
Measured DDT in tissue of flounder. 
Significantly higher than in outer 
Liverpool bay and Irish Sea. Also 
higher than Thames, Scotland, 
Channel and France, Especially high 
at Garston and in plaice, D sole, dab 
and inverts. Lower in cod & whitina.
Academic
Journal
Hydrology and Earth 
Systems Sciences 5 (1): 103 
118
-2001 Cole JA, Whltelaw K Metal Fluxes In the Mersey Narrows
Tidal Currents, 
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Mersey Narrows
Measured tidal fluxes of suspended 
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samples per survey at all states of the 
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Page 8
Bibliography
Reference Type nformation Source Date \uthor/Contact ritie/lnformafion Content ■Ceywords \rea of study Comments/Summary
Academic
Journal
3roc. Inst: Civil Engineers 
121 (2): 67-77 1997 Disen, GN .
Jverpool's drainage 
-ilstory:Severtteenth century to 
MEPAS
-ilstory,
Development,
Pollution
Mersey Estuary
'
Dutlines the development of 
Jverpool's drainage and sewerage 
systems from 17th century to  the 
oresent.contains summary of MEPAS 
CMersey Estuary Pollution Alleviation 
Scheme)
Academic
Journal
Science of the Total 
Environment 279 (1 -3): 231 - 
231
2001 Harland, BJ, Taylor, D, Wither A
The distribution of Mercury and 
other trace metals in the 
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oxic intertidai mud and anoxic 
sediments from the Mersey and Tees
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b'omarkerneurotoxie ■ 
contamination in UK:estugrles
Organochemicals,
Fish,
Bioaccumulation, 
Water'Quality
Investigates the occurrence and 
levels o f neurotoxic contamination in 
UK estuaries.determlned that 
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products of alkyphenol 
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Journal
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Assessment of water quality in 
estuarine and coastal Waters of 
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Journal
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Lindley JA, George CL Evaris 
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Invertebrates,
Sediments
found that only 14% of calanoid 
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Liverpool Bay
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from a dissolved state to  suspended 
solids occurred in the low salinity
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wafers around the coasts of 
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anthroprogenic inputs
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hexachlorocyclohexarie .and 
gamma-
hexachlorocyclohexane' 
(lindane) in the coastal waters 
of England and Wafes
Organochemicals, 
Water Quality
Determined concentrations of alpha- 
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The Wirral Coast Management 
Policy
Ecology, 
Management, 
Leisure, Fisheries, 
Birds
Wirral Coast
Sections in report include; Visitors to 
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